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India joins the space-launch club 


Not quite 23 years after the Soviet Union's momentous launchi 
: ot } j I é n of S t- 
nik 1,15 countries have had satellites of the : ms 


ir own in space (australia 
Ganada, China, Czechoslovaki», France, Great Brivain, India, Indonesia, Italy, 


Japan, the Netherlands, Spain, west Germany, the United States and the USSR). 
Far fewer, however, have actually been able to put them there, For years, 
the United States and USSR Launched everything that went into orbit, form‘ne 
an exclusive club that was subsequently joined only by China, France (which 
is also the primary builder of the ariane rocket for the EurOpean Space 
Agency), Great Britain amd Japan - until last week, The newest member is 
India, which on July 18 sent a tiny test satellite into orbit abeard a four- 
Stage, solid-propellant rocket laupshed from Sriharikota on the country's 
Southeastern coast, 


The 35-kilogram satellite, designed merely to report on the flight en- 
vironment and the Shape of its own elliptical orbit, was India's third. The 
previous two were launched by the Soviet Union, whose space links with the 
subcontinent also include the possibility of training some Indians as cos- 
mOnauts, The new rocket (whose maiden flight last august ended in failure) 
is not from Soviet designs, however, according to Indian officials, but 
evolved from India's own sounding-rocket research, which has been going on 
Since the 1960s, ‘(Japan's first Orbital launching, by comparison, used a 
rocket based on 2a U.S, design, although a Japanese-designed rocket has since 
watched the feat, ) 


Satish Dhawan, chairman of India's policy-making Space Commission, also 
said on the day of the launching that the new rocket gives the country the 
capability of developing intermediate-range ballistic missiles, since "any 
country which can place*a satellite in orbit can develop an IRBM."” aA four- 
Stage rocke t, depending for-success On a series of properly executed firings, 
might be an unlikely chd5ice for an IRBM, but last Friday's launching could 
be Seen as relevant to an appropriate guidance system, In addition, offi- 
cials report that Indian researchers are at work on liquid-propel lant 
technology, | 


The Indian Space Research Organizstion, meanwhile, is planning to launch 
a scientific satellite with the new rocket next year. A remote-sensing sate- 
llite fOr eirth-resources Studies is in She works for 1984 or 1985, althc:gh 
its projected 500-kilogram weight is about 10 times the payload capacity of 
at least the present version of the rocket, This could well mean that it will 
be orbited by 2 different vehicle entirely, such as BSa'S ariane, Indian 
officials acknowledge, It is possible, in fact, that an Ariane will launch 
Indiats next satellite before either of the above probes has flown, : an 
Indian experimental communications satellite called apple is due: to ride an 
ariane officially scheduled for November, although the recent failure of ‘ 
Ariane's second test flight may have delayed the flight into 1981, India's 
new rocket is thus not an automatic entree to orbit, at least for the time 
being, but the launch capability does put the country ine xclusive company. 


a 


(Science News, 118, 4 (July 26, 1980) p. 53) 
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NOBEL LAUREATES 
(Rxtracts) 


The Royal Swedish academy of Sciences, in its wisdom, has again decided 
that molecular biology is really chemistry and has awarded this year's chemis+ 
try prize to three molecular biologists, paul Berg, Walter Gilbert and Freder- 
ick Sanger, Gilbert and Sanger ire honoured for developing methods that have 
drastically reduced the amount of work meeded to decode a stretch @ DNadAy 
making it possible to attempt reseirch that wus unthinkable a decade ago, wh ile 
Berg is cited for his "fundamental Studies of the biochemistry of nucleic acids 
with particular regiurd to recombinant DNA". . 


Berg, professor of biochewistry .t Stanford University, is probably best 
known as the moving spirit behind the "Berg letter", which asked scientists 
voluntarily to suspend certain types of -genetic engineering - but that, 
Ostensibly, is not why he won the prize, Rather he received it for developing 
the techniques that he later asked scientists to eschew. 


Genetic engime ring depenis crucially on a few techniques, among then 
techniques for joining, or splicing, one bit of DNA to another. Berg was 
instrumental in devising the splicing techniques... 


»-.Berg wanted to isolate a gene from One Organism and trnsfer it into 
another, where he could investigate its workings in relative isolation, away 
from all the other genes of the first organism, Bacteriophages, tiny viruses 
that attack bacteria, inject their own DNa into the bacteria, where it takes 
Over the bacteria's machinery for its own use. If Berg could persuade a phage 
to take up some yiia from One organism and transfer it to another,, he would 
have the technique he was looking for,,, 


»».Frede rick sanger is only the secon person to win two Nobel prizes in the 
same field (the other is John Bardeen of the University of Illinois at Urbana- 
Champaign, who took the physics prize in 1956 and again in 1972)... 


»o+-Sanger perservered am developed 2 number of techniques for reading off 
the sequence of bases in DNA, each more efficient than the last.., 


eeeSanger's work always has a catalytic effect on a number of fields, and 


that is why it is so important," siys George Bruwnley, professor of- pathology 
at Oxtord University.., 


, seeWalter Gilbert, now professor of microbiology at Harvard University, 
Started Life as a physicist, He got his doctorate in physics at Cambridge in 
1956, where he was friendly with James datson, co-discoverer with Francis 
Crick of the double-helix structure of DN 


“he ee 

seeThe Nobel committee gave half of the prize to be shared between Sanger 
and Gilbert, and cited "their contributions concerning the determination of 
base sequences in nucleic acids", so it seems reasomable that, despite the 
importance of his work on the repressor, Gilbert is being honoured for his 
Own rapid method of determining the sequence of bases in DNAs. 
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(The Physics prize this year awarded tO Val Fitch and James Cronin for their 
intriguing research on elose encounters of the K meson kind) 


eeeUntil 1964 physteists could define mo test to distinguish unambiguously 
matter frou antimatter outside Earth's relatively small sphere of influence in 
Space - Our Own galaxy, and maybe a few others nearby, Then, James Cronin and 
Val Fitch, working at princeton University with James Christenson and Rene 
Turlay, stumbled across ym.ef fect that provided a solution... 


+.eThey were studying the properties of K? mesons - neutral, unstable parti- 
cles with roughly half the mass of the proton, These had been discovered 
earlier in the interactions of cosmic rays (particles from outer space) with 
Barth's atmosphere, K° mesons are, the surprise cards in nature's pack, for a 
K° dis.a mixture of two "basic states" called K°y ad K°s where L and S stand 
for long and short aml describe the relative lifetimes of these two states, 
The K°, state Lives for nearly one ten millionth of a secom before decaying 
to other particles, while the K°s lasts merely one ten billionth of a second, 
But these two basic states can also mix in another way to form an antimatter 
particle, the anti-K°; and in practice the K° can oscillate from particle to 
antiparticle through either of its base states - a unique phenomenon in the 
world of particle physics. : 


Gronin wnd Fitch had set out to study one consequence of this mixing - 
but they found something totally unexpected in the way K°L states decay. ad 
mesons prefer to decay into pi-mesons, particles of q little more than lu&y 
the mass of the K meson. And a mle called "Cp conservation" says hay the K°L 
end K°, shald decay. 


‘4.eCronin and Fitch found that the K°) can decay into two pi-mesons ~ about 
0.2 per cent of the time - violating Cp conservation, The small size of this 
effect and the fact that ‘it was totally unexpected are a measure of the two 
phy sicis ts‘ achievement. The immediate effect of their surprising discovery 
was to spur others to check the result at other particle accelerators, and to 
eene rate. a rash’ of what; now seem to be bizarre explanations. The conclusions 
that, had, to be’ drawn were that decays of the Ky, mesuhs are different from all 
other known particle interactions and do indeed violate the rule of conser- 


Warton. . 


ete eFitch, now Cyrus Fogs Bracke: professor of physics is at Pranceton 
University and currently working on an experiment at Fermilab in Illinois... 
Cronin, is professor of physics at Chicago University... 


(New Scientist, 83, 1224 (Oct. 23, 1980) pp. 217-19) 
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Tube worm plants 
By PF. Young 


The discovery of hot-water springs deep in the pacific @eean weg his 
marine biologists, who found the springs teeming with new species a ee ae 
of erabs, mussels, clams, snails, and crimsOntinped tube woms, But the ric 
abundance of animals at depths of more than om and a half mile s proved only 
the first surprise, Studie@ of the bacteria that for the base of the food 
chain at the hot springs have shaken a fundamental tenet of Diobogy. 


all life on earth, biologists have held, depends at le aS t. indirectl; on 
the energy of the sun, which is captured by plants through photosynthesis, 
But in January of 1979, biologists Holger W. Jannasch and Carl ©. Wirsen ae 
the Woods Hole Oceanographic Institution discovered bacteria growing in the 
hot springs that do not use sunlight in any way. Instead, these Strains use 
toxic hydrogen sulfide from inside the earth as their energy source, 


New, three researchers in California have discovered that the giant 
tube woms at the vents also are using the hydrogen sulfide, "It means 
there is an animal that can do things that we thought only plants could do," 


says biologist J. Frederick Grassle of Woods Hole, "It lives on an inorganic 
chemical directly," 


Two sets of ocean hot springs, or hydrothermal vents, are known, © The 
first waS discovered in 1977 by a team of earth Scientists 200 miles northeast 
of ‘the Galapagos Islands, Biologists, led by Grassle, first visited the nds 
springs early last year. In April 1979, the second site was discovered at 
21 degrees North Latitude, south of Mexico's Gulf of California. ; 


The hydrothermal vents are located at spreading centers, where molten 
rock rises fron the carth's mantle to fom new crust. aS sea water seeps 
down through cracks in the new crust, it is superheated and rises through the 
sea floor; at 21 degrees North temperatures reach 660 degrees Fahrenheit. 


The bacteria grow rapidly in the springs, clinging to rocks before... 
sloughing off and rising with the wam water, at least 250 strains of bactex- 
ia have been found in the vent waters, Only about a dozen are strict che- 


moautotrophs - using chemicals, in this case hydrogen sulfide, rather than 
sunlight to synthesize their own food, 


Though the chemoautotrophs! use of hydrogen sulfide for energy is not 
unprecedented, the source of the-chemical is, The hydrogen sulfide used by 
previously known bacteria is of biological rather than geothemal origin, It 
is produced as a waste product by another class of bacteria that, in turn, 
depend indirectly onthe products of photosynthesis, The hydrogen sulfide 


at the Het Springs is. produced when the scalding water reacts with the 
chemicals in the rocks, 


"What is unique about the bacteria at the hydrothermal vents," Wirsen 
says, "is that an entire ecosystem depends On geothermal rather than solar 
energy to Sustain life, amd because a few strains of bacteria’can take ths 
energy and produce cells am other molecules, a surprisingly varied and 
complex array of Organisms thrive in the vent area," 
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, The tube womn's taste for hydrogen sulfide is even more intriguing to 
scientists, These animals, which grow at least five feet long and live in 
white tubes that reach more than eight feet tall, have neither eyes, mouth, 
gut, nor anus. It was assumed they lived by taking up organic matter from the 
sea. Instead, Horst Felbeck and George Somero of the Scripps Institution of 
Oce anoOgr’phy .nd Gregory Riu of the Untversity of California at Los angeles 
found that the tube worms mimic the autotrophic bacteria, 


"Hydrogen sulfide is extremely toxic," Somero says. "You can't sit down 
and make a meal out of it, But that is what the tube worms do, They have 
Some of the same enzyme systems 4s plunts, What they sre doing is manufactur- 


ing carbohydrates in ways similar to those used by photOsynthetic plants and 
bacteria," . 


The discovery raises the’ possibility that other sea animals also live 
without benefit of the sun, "The idea is so foreign to animal biologists 
that mo one has really Looked," Somero says, 


(Science 80, 1, 5 (July/august 1980).pp- 85-86) 
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In praise of Smallness 


Erwin Chirgaff (Columbia Univ.) in rerspectives in Biology & '{ 
Medicine 23(3):370-85, Spring. 80 
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-eean Organization designed to support small science must consi- 
der the special case of the retired scientist who may want to con- 
tinue his research activity. The stupidly arrogant manner in 
which the elderly are treated had struck me long before i reached 
their unenviable ranks} afd the elderly scientist is at a double 
‘handicap: he has no 'peers,! for the beavers who judge him are 
not only inordinitely eager, but also excessively young; and, be- 
sides, ne often has lost the ability to swallow his pride ani to 
suffer fools with the ghidness required by our time, (1 have 
seen letters of refusal «> ose tone adds no page of glory to the 
annils of american science.) Inmy opinion, a sufficient number Of 
special grants ought to be rese rved for retired scientists who 
sometimes are, in fact, much better than their louder-mouthed non- 
peers who sit in judgment.” The refore, these 'golden age' apolica- 
tions ought to be screened by special panels if such can be found." 


(Source; Current Contents - Life Sciences, 23, 43 
October 27, 1980) p. 11) 
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Pee Sa teh 4 
Promoting the Rat ioml Use’ of Living Resourees 
ty By Edouard Saoume ;: 
(Summary ) 


The opportunity of agriculture to use, during the last three to five de- 
cades, abundant and cheap sources of fossil-fuel energy, has enabled farmers to 
enjoy an extraordinary growth of cutput in de ve lLoped countries 3nd in some 
sectors of the Third world, Unfortunately this technical revolution has not 
hed wholiy beneficial effects: pushed to its extreme it is detrimental to tle 
environment, creates Little new employment, and can even incréase unemployment. 


Moreover, it’ is by nO means alwys adapted to the meds of the hundreds of 


“fillions’ of poor farmers ard landless labourers in the Third world, and hence - 


forth the emerging energyecrisis will surely question the wisdom of pursuing this 
agricultural technology,.. : 


In future the world will have co increase its agricultural production to 


_ feed a human populstion which is now projected to reach some 6,3 thousand 


awilitone Pe 2 2006, and: must -someh ow accomplish this without affecting the 
environment adversely orthe perpetuity of natural resources too seriously. To 


meet such a challenge, and also to lead rich and poor countries to understand 


one another’ better than’ at present,.and. really work together, a joint design and 
policy of action is proposed alung the following lines: As both groups of 
countr#es are faced with the energy crisis and increising degradation @ their 


environment, the rich and poor nations would have 4 common interest in laying 


the foundations for what might be called the Third agricultural Revolution. 


‘This ‘revolution', based on the laws which govern the enviroment - inc luding 


sound ecvlogical principles and enbracing the ongoing biologie#1 revolution - 
should be in part a’synthesis of the two preceding ones,’ namely the agricultural 
aspects of the general industrial revolution of the 17th and 18th centuries and 
of the técunological one of the beginning of. the 20th cantury whien, of Mapuree 
was based on abundant and cheap energy especially from petroleum. 


This joint design may be regarded not only as a factor of unification, 
peace, and harmony in the. world, but also as an important aspect of a 'New 
Inte rnation;l Heonomic Order.! 


(Rnvironmental Conservation, 7, 2 (Summer 1980) pp. 93-97) 
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botenti.ls ind problems of Hill areas in Relation to Conwervation of wildlife 
in India 
By G.M, Oza 
(Summa ry ) 


Basically through population pressures leading to habitat encroachment 
and coumerciel slaughter, India is becoming poorer, day be day, in her still- 
rich heritage of wildlife. Virgin forests on the plains and in the hilly 
regions are dwindlking. Unfortun: tely, edue:tion and research centres have 


not cared to educate the youth of the country about the importance of nature 
conse rv..tion, 


The author's field endeavours, extending over more than a decade, have 
helped to reveal that 18 of India's 27 threatened mammalian species - Lion- 
tailed Macaque, Nilgiri Langur, Golden Langur, Snub-nosed Langur, wolf, 
Asiatic wild pog, Malabar Large-spocted Civet, Clouded Leopard, Indian Tiger, 
Leopard, Snow Leopard, Asian Ble phant, Sumatran Rhinoceros, Kashmir Stag, 
Gaur, Wild Yak, Nilgiri Tahr, ind Markhor - have their homes in hilly or 
montane habitats, pradoxically, Inii: has the dubious distinction of ranking 
second in the world, and first among the 15 countries of the Oriental region, 
in having 27 mammalian Species whose world populations are to some extent 
threatened according to the Red Dota Book (IUCN, 1972), 


This cont ribution is presented to the legions of Indian nature lovers 
ani to cll others who are concerned with wildlife conservation, with a view 
to conservin, potential regions in India from the de pradations of Man ~ whose 
actions are commonly selfish indi mostly for momentary economic gain. The 
author's ultimate desire is to help stimulate the preservation of populations 
of native plants and consequently to prevent the extinction of the world's 
unique wildlife which should be conserved for the benefit & future generations, 


The most essential actions to conserve vanishing aninmel wildlife in India 
are: limiting agricultural and snimal husbandry practices in wildlife habitats; 
preserving indigenous floristic elements in the areas where the wildlife 
survives; discoursging introduction of foreign importations, especially to the 
Indian flora; curbing poaching activities; restricting human settlements in 
the Indian forests - particul- rly in the National parks and Sanctuaries; 
halting of indiscriminite clearing of, forests on mountain slopes for immed ate 
comnercial gain; implementing conservation measures for ensuring survival of 
endange red specics; breeding endangered wild life in captivity -farning for 
stocking. purposes ; estiblishing inviolate reserves for maintaining viable ce 
populations of prey animals; staffing with trained game wardens in the ace as 
limiting human disturbances inns cural habitats; and banning firewood colle - 
ction in ali the Indian Sanctuaries. 


(Envi romentil Conservation, 7, 3 (autumn 1980) prs 193-200) 
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Nature Conservation in Rhodesia ; a Review 
By D.N,S, Tomlinson 
(Cabs tract) 


The history of conservation is ouclined amd ‘he present status ami aims 
are reviewed, There are Sax types of cunservetion area in Rhodesia which are 
listed and described in tems of their present location, size, floristic and 
faunistic components, planning stage, conservation 1mi management status, 
Manageme nt problems are defined and the ongoing research programme is tabulated, 
The need for a reappraisal of practical management and planning principles are 
discussed using 4 case history aS an example, 


(Biological Conservation, 138, 3 (Sept. 1980) p. 199-77) 
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The Future of the Scientific Endeavor 
philip Handler (National academy of Sciences) in Canadian Journal 
of Biochemistry 58(3):156-60, Mir 80 
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--."Twenty years ago the major scientific amd societal problems 
still fell reasonably neatly intc the old disciplinary compartme nt 
of physics, chemistry, geology, ani biology, etc,, although bio- 
ecnemistry itself wos something of an awkwardness, But that 
facile compirtmention no longer is, or Seems, quite so relevant. 
The very success of science his created new sets of problems 
which cannot be quite so neatly encompissed, The biosocinl 
problem of populxtion control, the enviromental crisis, the in- 
forn,ticon explosion, the energy problem, the future of de ve Lop- 
ing nations, even the relationship between brain and mind, the 
genesis of life, or the etiology of cincer can no longer be 
managei by 2 single classical discipline. and so, what scien- 
tists, from th ir tisciplinary standpoint, deem as scientific 
ey may new seem questionable or irrelevant to the public 
at large." 
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(Source; Current Contents - Life Sciences, 23, 34 
(august 25, 1980) p. 15) —= 
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How to sive the world 
Ry Robert Allen 


(Extracts) 


+++ NO Creature cin be in a predicament more treacherous than the ote 4g 
woich human beings ‘ind chemseives today, To survive, every species mist 
modify its enviroment. But human societies are altering their envirometits 
SO drastically ~ whether out of tenursnee, gree, irresponsibility, or the 
deSperate S*ruggle to escap. tne trap of poverty - that they ore makirg their 
Survival un'ikely if not impossibic. It is as if the only means of improving 
Our planet.:7 here wes to “nock down the walls and bulldoze the foundations, 


Altnough environmenc:1 modification is natural and a necessary part of 
developm-nat, this dces not mean that all modification leads to development, 
(ner that pres< rvation inpedes develonuent), ‘hile it is inevitable that most 
of the planet will be mo ‘ified by people and that much of it will be trans« 
formed, it is not at ull mevitable that such alternations will achieve the 
social and €cononic objectives of development. Unless it is based on con« 
Servution, much deve lopoent will continue to have unacceptably hamful sides 
effects, provide reduced benefits or even fail altogether} and it will become 
impossible to meet the nceds of today without foreclosing the achievement of 
tomorrow, 


Tie woy tO sive the world is co invent am apply patterns of deve lopmert 
cagt also conserve the Living resources essential for human survival and well- 
being. !iving resource conservation is often thought of and treated as a 
speciali ed 2nd somewhat limited activity, but in fact it is a process that 
cuts @ervss ni must be incorporated in all human activities, For this to be 
achie-ea, each of as will have cadically to re-orientate our view of the World 

ed of cur ».,ce ond role in it, Meanwhile, it is essential that conservation 
acd ceveiopacnt be fully integrated without delay to ensure that, in their 
crest for a higher quality of life, people protect those parts of the bio- 
Spacre that need protecting ani modify the rest only in ways that it can 
Sustiin. For this we need 2a world conservation stratepy. 


(The Beolosist, 10, 5/7 ( July-aug. ~Sept. 1980) pp. 190-94) 
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SSIENTIFIG MATERIAL ISM 
The stirait-jacket of Western Culture 
By Robert Wailer 
(Extracts) 

while recognising the limitaticns of scientific materialism, we must not 
he tempted to suppwse that the ides of progress is nonsense, If we g- back 
to the Middle Ages we see ‘that Le ws 2a idea arising from a new use of the 
imagination and intellect. It sdded new dimension to huaan life that ma 
net pre vicusly existed, If wealin couid be increased by taking thought, by 
constructing machines, “, devis: og better methods of culttivation, seas Tin 
would have no need t. rob his neighbour, lovt and conquer in order to argos 
his wealth, It cou.d be done by inlustry and trade, Machinery was to ta 
bevrd to grovel in front of God and treat every 


the place o% sliveS. ‘* 48 at : 
inn ee nas a sin, Gud has give: uS A mind, let us use it, The Reformation, 
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the Enlightenment and the Industrial Revolution are a chain of linked events. 

They created, as we have s€en a new optimism about man's capab ilities nd fu- 

ture, To let go of this and to revert to a sado-masochistic fatalism would be 
a tragedy. 


progress was a real hope ond has only become a tragedy because it has not 
been properly thought cut, It has been carried too far along 'rational' 
lines; in our native enthusiasm for acting upon the world, we have sacrificed 
the inner life, progress has been arrested and imprisoned in the philosophy of 
scientific ws+terialism, The ‘rational! has dominated the ‘irrational’, that 
is religion, philosophy and art. What do the mind and the intellect serve? 
po they serve iove or do they serve greed ind vanity? We have made a fire 
weapon of the Sciemrific intellect no doubt, but it has ceased to serve the 
higher needs of mankind; it will not subordinate itself tothe soul. The time 
has come to correct the bslance; for the imagination to toppk the presump- 
tuous intellect from its throne ani make it the servant of the spirit, In 
fact what we naed to be is jouble revolutionaries changing both the inner and 
the outer lifes; active mystics, . 


(The Reologist, 10, 6/7 (Imly = amg. ~ Sept. 1980) pp. 224-29) 
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Transcending Limits in the Brain Sciences 
Karl H. pribram in Daedalus 109(2); 19-38, Spring 80 


~-."an Observable is characterized by invariance across obser- 
vations; Heisenberg in his famous principle nointed out that, 
in microphysics, the observed viries with the position arc 
instrumentation of the obsServer.... afd, of course, Einstein 
made the same point with regard to the macrouniverse in his 
general theory of relativity. This enfoldment of observation 
into the Observable has led some physicist,..into a panpsy- 
chism in which consciqsness is 4 universal attribute rather 
than «n emergent property of br:iin organization...., The new 
view of the mind/brain relatiodship (and) of the relationship 
of observer and observed can fave dramatic consequences on 
man's view of himself, his nature, and his relationship to 
Mature, 4 Spiritual resurgence is certuin tO come, but Just 
wiet form it will take and how it will affect our daily life 
is harder to predict,” 


(Source; Gurrent Contents - Life Sciences, 
23, 41, October 13, 1980) p, 15) 
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ASteroid Thesry of Extincticns $trenethened 
By Richard a. Kerr 
(Extrects) 


The abrupt liSappe:rence of all the dinosaurs about 65 million years ago 

along with perhaps half cf the plounts ani other animals, has be ) ae 
4 an.j mals, ha en one of the 

Brest gevlogicsl mysteries. Clues to the cause of these extinctions have been 
SCarce oni Open to invumer ble interpretztions, That may be changing, Least 
year, « group .t the University of Califirnia, Berkeley, claimed to have foun} 
chemical traces of what may h-ve been the ultimate cause of 411 the extinctions - 
aust from the impict cf « 10-kilomete r-wi Je aStercii that hit Earth atithe 
gecClogicil iss tunt of extincticn, 


Since List yeur, te perk: ley groun and investigators at other laborato- 
ric s Ave @ tieret evilie nce confirming the extr terrestrial origin of the 
Cr ces of exutic metrls thit b ] been found. They have also shown that the 
coemic.:l clues .re Scattere ) yvorldwile in six areas in Rurope, Europe's 
antipojce New Zealind, ini the centril North pacific, with that kini of evi- 
J€uce piling up, researchers now believe tet any explan-tion of the extinct- 
icons must alsu account fur the aew geocnemic,l evidence, ; 


e+e-For one, they Suge: sted in asteroid rather than a ccmet, Enough asteroi's 
are known to cress Eirti's orbit cth:t cone 10 kilometers acmss, lirge enough 
tv accwat tur the eoncentrition of iriftium :t Gubbio, woul’ hit Earth every 
10¢ ailiion years on the averige. When «t hit Earth, probably while tr:iveling 
at roughly 90,000 kilometers per hour, part cf its 100 million megatons of 
kinetic coergy could naive bee n consume 1 in throwing tens of quadrillions of 
tons of pulverizej ruck into the Stritosphere, cccording to the theory, The 
dust would be so thick: ror sev ral ye .rs that the sunlight reaching the sur- 
face of Birch would equal only -10 percent of full moonlight, Plaits would 
Jie in the sea ani on lind, foo.) chains would be shattered fren the bottom un, 
ani toe extinctions would follow. The 175-kilomet<« r-wije crater left by the 
a8tercid may be somewhe re benests the sea because no such crater hs been 
founi on land... 

Resecrchers in wther specialfics re ulso comparing observe patterns cf 
extinction with che Berkeley group's specul-ticns, Some «evitence runs counter 
to the sun-bluckage tne ory, such «as the minor chinges smong freshw:ter plants 
and animils. Paleuntologists view the fossil recor! cof sume other grceups, 
such -s that of the mammals, as tov incemplete to permit a strung statement 
one way or the otaer. They ‘co not even agree on whether the dinosaurs met a 


Sudtzenend, The strongest evicence for instantanecus ¢xtinctions remains. the 


marine microfussils, 
Although more paleontelogists would prefer 4 gradusl over 4 catastrophi¢ 
cause fur the extinctions, paleontological evidence slone is not Likely to 


resulve the queStiun, The fraguentiry geclogical record, imprecise measure ~ 
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ment of geslogical time, and the extreme specialization of fossil studies work 
against it. paleontologists faced a similar problem when the possibility of 
drifting continents forced itself upon them, In the end, marine geophy sicists 
and geologists presented them with the answer that continents do move. Now , 
paleontological speculations based on geochemical evide nee. are stimulating an 
unprecedented burst of interest in the cause of mass extinctions, The differen- 
ce again is that the new theory is obviously testable. 


(Science, 210, 4469 (Oct, 31, 1980) pp. 514-17) 
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Making Science -advising Work 
In Washington post: L6 Jun 80 


...This editorial asserts that the National academy of Sciences 
Mhas tried to do too much and, An so doing, has compromised the 
quality of whit it can do best, It now supports more than 1,000 
committees, cOvering subjects that range from the vital to the 
truly trivial... and in growing so big, the academy has gotten 
sloppy about the two procedures that are essential to maintain- 
ing the inte liectual integrity of its work, The first of these 
is the choice of individuals to serve On 4 study.. The academy 
duly examines detalled conf lict-of-interest forms, but what * 
reilly matters are intellectual biases... The second and equally * 
important procedure is the choice of individuals to review draft * 
% reports, Criticsl review by a panel of peers fe absolute ly vital* 
: to the conduct of good science, Obvious flaws in these two pro- 
’ cesses yere largely responsible for the recent report by the 
Food & Nutrition Board that has so badly damaged the academy's 
reputation," 
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(Source; Current Contents - ghysical, Chemical & Earth 
Sciences, 20, 39 (Sept, 29, 1980) p, 23) 
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Black holes take on pravity theory 
By Dr. John Gribbin 


Just as theorists are getting used to the idea that black holes might 
evapOrate, and are not really "black" after all, Frank Tipler of the University 
of Texas at austin has come up with the Suggestion that black holes may not 
evenexist. The problems reilly bepin with Ste phen Hawking's «ork a few years 
ago. Hawking, the Cambridge mathematician widely regarded as the nearest 
thing we have to a mew Kinstein, showed that by combining quantum mechanics 
with relativity it was possible to show that particles cou be created in 
pairs just outside the horizon of a black hole, 


With one particle fulling into the hole and the other shooting off to in- 
finity, and hole would steadily lose energy snd mass until one day it was too 
Small to be "black" say more, and burst out into full view. But his timescale 
for the process Suggested that a black hole that contained the sme mass as the 
Sun would stuy iround for much long:r than the life of the Universe so far. 


Tipler's improved version of the calculation says, by contrast, that the 
process may be so efficient ti.t even a solar mass blic« hole would dasappear 
in less tham a second, The implicition is that stable black holes do not exist - 
Or that tnere is som®@tning fundamentally wrong with Our whole understanding of 
the way quantum effects interact with general relativity and the modymamics, 


The confusion arises because. there is no satisfactory quintised theory f 
of gravitation, Hawking's anproximation involved what is called a "semiclas- 
sical" technigue in which the feedback ct the quantum effects on the structure 
of Space-time was ignored. although this works, in that "answers" do come out 
of tne calculations, the whole point about black holes is that they involve 
bent spice-time, so it would be much more sutisfuctory to include the second 
order "bending" due to the quantum effects, Nobody knows how to do this pro- 
perly; but there is a concensus among relativists about some of the properties 
of the energy tensor tnat comes in to the second %rder equations, These pro- 
perties are enough for Tipler to saow that the second order effects cause black 
holes to evaperate extremely rapidly (physical Review Letters, vol.45, pr949). 


This looks so unlikely - chiefly because of problems involving what happens 
to the singularity at the heart of che black hole - that Tipler suggests three 
ways to ivoid the conclusion his a..lysis points to, First, as others have spe~- 
culated, it may be that quantum effects stop black holes fron forming at all, 

In other words, black holes may not exist, Secondly, the concensus on the 
Nature of the second order tensor may be wrong, am third ly, black hole ¢vapor- 
ation may not occur at all, Either of those two possibilities means that, 
despite the apparent break-through of Hawking! s work, we don't really know any - 
thing about how to combine quantum theory with relativity and thermodynamics 
after all. 


None of the options looks very palatable, Tipler is fond of ey the 
cat among the pigeans with his esote ric calculations, and has paar Hhete si 
gested that time travel aay be possible «nd that there is no other inte : ge its 
Life in wr Gilaxy. His latest effort is likely to cause the biggest flurry 


of the lot. 


(New Scientist, 88, 1222 (oct. 9, 1980) p. 95) 
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Earthquake predict ion 
By David WwW. Sinmpsen 


In the early 19705, principally tecause of ‘servations of. premonitory 
changes in velocity ratio aim givundvater gecocsemistry in tte USSR am crustal 
deformation studies in Japan, there was considerable optimism that earthquake 
prediction would soon become a reality. The intervening years have seen a 
greatly expanded progrem in earthqueke prediction in the United States, but 
Negative and onflicting results have dampened some of the initial enthusiasm, 
if not led to oucright pessimism on the part of many U.S, Seismologists re- 
garding the practical reality and imnminence of reliable methods for predicting 
earthquakes, At a recent meeting On a wide variety of topics related to earth- 
quake prediction much of the original enthusiasm appeared to be reemerging as 
it became clear that at least some carthquakes can be, and in fact have been, 
Successfully predicted, It was also clear, however, that no universal panacea 
Can be expected, fFremonitory effects appear tO vary widely with tectonic 
enviroment and earthquake magnitude, The premonitory sign>tures of Large 
earthquakes in thrust regions of Soviet Central asia, China and Japan appear 
to be clearer and tO extend Over a wider area thon any:’such effects observed 
SO far in strike-slip enviroments such as the San andreas Fault of California. 


On a time scale of tens of years, gaps in the Occurrence of large earth- 
quakes along majOr plate boundurics have proved t>° be one of the most success- 
ful methods for predicting the sites of future grest shocks. Nishenko, 

McCann amd Sykes (Lamont-Doherty Geologicil Observatory, Columbia) presented a 
map Of the current ‘seismic potential' of the circum-Pacific belt, in which 
they refined the idea of seismic 'gaps' by ascribing 4 high seismic potential 
to a gap Only if nistorical or tectonic dats indicate that it is a region 
Capable of producing a large shock, Sykes et al. (Lamont-Joherty) used his- 
torical reports tO extend the record of great earthquakes in the alaska- 
Aleutian arc back to 1784 and showed repeat times of 50 to 100 years for great 
earthquakes in sone regions, Large segments of this part of the plate boundary 
Seem tO rupture in tempor.liy clustered sequences of large earthquakes (e.g., 
1698-1907 and 1938-1965}, sepirated »y long per %ds of relative quiescence, 
Variations in seismicity ia we. torn Juparj, an? specially 4 sauth to north 
migration in the area to the west %f the 1946 Nankaido earthquake were reported 
by Mogi (Tokyo University). He also showed how 2 recent model by Shimazaki 

amd Nakata, in which rupture Occurs ut a const«nt ultimste stress (as op-osed 
to a model of const~nt stress drop dming an earthquake), can be used to 
explain th: observation that the time interval between large earthquakes in 
western Japan is proportionil to the stress drop in the preceding large earth - 
quake, Takagi (Tohoku University, Japan), in a detailed study of activity 
before and after the 1978 magnitude 7.4 Miy»gi-oki earthquake, showed 1 mig- 
ration of foreshocks tow. rds the boundary between the oceanic Slab am over- 
riding plite, with aftershocks clustering along the boundary, Seismicity 
patterns in the Me xico-Ce ntral ame rics Se pment of the: circum-Pacif ic belt we re 
described by McNally (California Imstituce of Technology). Qhtoke et eal, 
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(National ReSearch Centre for pisaster Erevention, Japan) und Singh et al. 
C inst itu to Geofisic. » Mexico), who reviewed dita which led to the successful 
prediction of tne 1978 Oaxaca earthquake and showed repeat times of 30-40 years 


for this region, For at least 50 years following the 1906 San Francisco e+ rthe. 


quike the level of seismicity in northern California was considerably lower 
than it had been in the preceding 50 years, Elisworth et al, (US Geological 
Survey) Suggested that a pair of magnitude 5.5 eirthquakes in the San Francisco 
area in August 1979 and January 1980 show the activity to be returning to a 
mOre nomal level, pairs of earthquakes with similar temporal clustering have 
Occurred a number of times in the area since 1836, 


In continental areas, where the repeat times for large earthquikes are 
longer than for oceanic subduction zones ind are usually beyond the ronge of 
instrunental or historical catuilogues, geological data are being used to ex- 
tend the record of occurrence of major earthquakes, Sieh (California Institute 
of Technology), Wallace (US Geological Survey) and Schwartz et al, (¥oodward- 


Clyde consultants, San Francisco) showed how detailed mapping of displacement on 


major fault zones in the western US cin be uSed tO dite past earthquakes to 
determine recurrence intervals and maximum magnitudes of prehistoric events, 
They showed 4 germeral increase in the recurrence interval from west to east; 
from tens to hundreds of years for large earthquakes along the San andreas 
SyStem to hundreds tO thousands Of years in Nevada and Utah, 


whereas most methods for long-term prediction are based on regularities 
and changes in th seismic cycle itself as revealed by seismicity dati, many 
intermediate and short tem predictions rely strongly on indirect indicators 
of the earthquake preparition process, aki (M:ssachusetts Institute of Tech~ 
nology presented a method by which information irom virious inde pendent 
prediction c4n be combined tO improve cstim-tes of the probability of the 
oecurrence of a large earthquake, Thatcher (US Geological Survey) showed how 
geode tic meaSurements have been useful, especially in Japan ‘and California, in 
ide ntifying areas of increased Stress 1s the possible sites for future earth- 
quakes, The importance of inhomogenc itiesin the stress distribution on fault 
zones ani the role of asperitks in controlling the release of stress were dis - 
cussed by Kunamoti and Lay (California Institute of Technology) and Wyss 
(Institute fur Ge ophysik, Zurich), aA model of time dependent failure due to 
Stress corrosion, in which the growth of cracks is controlled by a ‘Stress 
intensity factor' and the presence of aspertties,was presented by ScholZ@ et al, 
(L amont-Doherty ). 


In short term predictions, water-relsted effects are especially common, 

A number Of napers described the observation of changes in radon content ae 
groundwate > and deep wells, Fu (State Se ismological Bureau, Peking) and da its 
(Tokyo University) reported « variety of short-term precursors Sateert: arcial 
earthquikes grester than magnitude 7 in China and Japan, pane wW “ may te 
closely reluted to groundwater (e,g., water level, ge oche mic ys aia her 
changes in welis, resistivity variations). Sobolev De re eas te 

the Kurth, Moscow), in a suamrry of studies in Soviet Central 7 eee ime 
premonitory changes of water levels in wells as far as 650 km from earthgq 


of fi ignitude dé 


Contdes+ee™ 


+e 


~16— 


Reviews were presented of the national programs in earthquake predietion 
in the US, USSR, China and Japan, as described by Mogi (Tokyo University) ana 
tikitake (Tokyo Institute of Technology) the Japanese program, which begin in 
1.865, invoives a closely integrated organization of universities and gove rn- 
ment agencies monitoring 4 wide Spectrum of geophysical, geological, geodetic 
and geochenical parameters, with special emphasis on the Izu Peninsu)4 and 
Tokai district. in addition to the high level of data gathering an’ research 
the Japanese have also nade significant advances in raising public awareness © 
€arthqueke hazerds and in preparing the public for earthquake emergencics, 
Barticipants at the meeting were vividly reminded of the sociological and 
economic importance of earthquake prediction by a series Of Japanese films on 
the disastrous effects of major earthquakes and a Chinese video-tape showing 
the destruction caused by the 1976 Tangshan earthquéke, 


Large earthquakes occur in cycles which are long compsred to the instru- 
mental records available of seisnicity and related geophysical parameters, 
The seismic cycle appears even longer when viewed interms of the relatively 
short time during which date have been gathered snecifically for earthquake 
prediction purposes, Kven within the limitations of existing datc, however, 
the meeting clesrly showed that consistent patterms are emerging. as data 
gathering and interpretation improve, the challenges of the next few years 
will be to identify the techniques which are the most reliable; to test... 
the significance of predictions b.Sed on those methods; and to integrate 
various techniques into an incre asingly reliable procedure for earthquake 
prediction, 


(Nature, 286, 5772 (July 31, 1980) pp, 445-46) 


Soviit geophysics 
Drilling deeper 
By Vera Rich 


Soviet ge Ophysicists have had to rethink their models of the deep Strata 
benesth the Burope an part of the USSR, after proces sing t he preliminary data ir 
from the Ssuper-jeep borehole now being drilled on the Kola peninsula. and; 
accorjing to professcr Vladimir V. Belcusov, head of the Scientific Council on 
the Earth's Crust ani Upper Mantle ot the Denartment of Barth Sciences of the 


Soviet Acalemy of Sciences, two and possibly three more such holes will be 
Sterted in the near future, 


The Kola bore can advance ait 2 rate of some 10+12 m per day, and has now 
passej a depth of 10,000 m It is sited in in area thought to be geolcgically 
"dead", and without risk of esrthquakes or volcanic activity, Core sanples, 
however, have revealed that cracking extenis to conside rable depths, ant at 
tiese levels, at a temperature of about 150°C, significant quantities c£ aqueous 
solutions, cirbun dioxide and helium provide evidence of high. geological 
activity, 


This remarkable level of activity is not the only surprising result: to 
have come from the Kola bore, It had been predicte? that a transition from 
granites tO basalts would be observed «t a depth of about 7,0°C m, md that, 4s 
the bore-hole went dee per, the angle of inclination of tilted strata would 
gradually flatten cut. But so far it ha@ been granite all the way, though of 
increasing jensity, .ni the angle of inclination of the strata remains constnt. 


The Kol bore has still snother 5,000 m to go before it reaches itS = - 
schetulkd depth, but already some of the preliminary data are being used in 
planning prospecting for new miner. 1 deposits, The cther projected bores wil: 
also have their practical »spects - the Tyumen! bore will lsok fer deep leve | 
Oil and gas deposics in Western siberi-., while the Tagil bore will investigate 
th "foundaticns® of the Urals - an important range mir ralogically, 


The most exciting prop¢sal unser consideration would entail drilling a 
bore at the fot of tne avachinskaya Sopka - a large and active voleana in 
Kamchatka. 


(Nature, 267, 5785 (Oct. 30, 1980) p. 774) 
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Law of Sea Conference Still in Deep Water 


The United Nations Conference on the Law of the Sea (UNCLOS) met in Gene - 
va on 28 July to wind up its ninth session, which, like a feline ninth Life, 
looks like a last chance. The current effort tO carry out 4 comprehensive 
Overhaul of intern:tional law applying to the seus began in 1974. Agreement, 
has been reached on most of che nearly 400 articles on the agenda, but the 
conferees are still «t odds on the matter that has been the major sticking 
point since the conterence began - the control of mining operitions on the 
deep seabed. 


This hs been the main issue dividing the less developed countries 
(LDC's) am the United Stites and other Western, industrielized nations, 
Rrospects for a~ compromise were cast into deeper doubt recently by enactment 
by Congress Of «4 Jeep Seabed Hird Minerals Resources act, The new act assumes 
thet « Law of the Sea treaty will eventually come into effect am says the 
purpose of the U,S, act is to provide a "legal regime" to permit the deve lop- 
ment of necessary mining technology in the interim, The U,S. law even pro- 
hibits commercial recovery of minerals until 1988, But many LBC's have said 
that passage of such legisl tion by the United States at this point would be 
regarded as a deliberate affront and could threaten the fragile consensus on 
which completion of negotiations depends, 


The principal issue to be resolved cOncerns the composition and rules of 
the council oi the proposed International Seabed authority, which would over- 
sec mining activities, The conferces have already reached accord on a general 
regime for seabed mining, The LDC's had wanted rights restricted to an inter- 
Nationalized mining Organization while the induStrialized countries insisted 
that the licensing system be open to mining companies, whether private or 
governmental, As a compromise, a "parallel" system was created under which 
both companies and an international entity, known as the "Enterprise, " will 
Operate under the seabed authority, 


Tough questions of detail were deferred in dispute in particular ig a de- 
mand by the United States and other potentisl ~ining couAtries that they have 
a "blocking vote or veto in the council over issues that they sce as clearly 
contriry to basic nitional interests, 


Othe r kinds of issues also remain unsettled as, for example, the setting 
of bound:ries in waiters claimed by adjacent coastal states, Ru 


t those aft- 
fecting the rules of the council aopear to be the crucial ones 


What would be the consequences of a failure to reach apreement, partice- 
ularly if blamed directly on the United States? 4 suggestion pushed by some 
american mining interests is tnat seubed mining be separated fran other issues 
and the matters be handled in separate treaties, Informed observers feel that 
it is unrealistic to think that the LDC's would accept such a departure £ rom 
the originai understanding that the tresty would be negotiated as a total 
package, 
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One possibility is that failure to agree on the mining issues would lead 
to the unraveling of the whole fabric of agreements already reached. Many of 
these points involve navigationand overflight rights in which the United 
States hs a heavy stake, 4s a country with global militery and commercial 
interests, the United States puts hesvy emphasis on freedom of navigation, 
Since the Soviet occupation of Afghanistin, the taking of the hostages in Iran, 
and the increase of tensions between the Thais and vietmamese, freedom of the 
séas considerations h.ve grown even more important. In recent years, the 
tendency, particulurly among LyC's, has been to extern territoriality offshore 
and réstrict navigation rights. Parts of the Law of Sea text negotiated so far 
reStrain this tendency. In the final phase of negotiations, therefore, the 
United States appears to face a conflict between economic and political advan- 
tage. 


With plenty of uncertainties already hovering over the negotiations, a 
new one 28 added by the quadrennial possibility of chinges at the White House, 
Advent of 4 Reagan administrition iS apparently viewed by many of the UNCLOS 
participants as making a U.S, ratification of a treaty harder, Whether this 
view wiii make “the LDC's more or less amenable to compromise on the outstanding 
differences is at this point unclear. 


(Science, 209, 4457 (aug. 8, 1980) p. 606) 
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Taser power Sate Llite? 
Ray Sperber (goeing aerospace CO., Kent, Wa) in L-5 News 
5(6)312-13, Jun 80 
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+4 »..The proposed solar power Satellite (SPS) would collect solar 
7 energy in space and beam it to earth in the form of microwaves. 
* MThe use of lasers as an alternate, perhaps more attractive, 

% means of beaming down power from the satellites has been iii: 
% tigated by a number of researchers.... Comparing the best vit - 
* ciencies projected for the liser SpS system components wit 

ad those of a microwave system shows that the best laser nde a 

e- will provide about half as much electric pOwer on sae ee 
of unit of intercepted sunlight... Still, there may be situa 

a where the smaller blocks of power that the laser cemreata 

* provide onto smaller receivers are useful, Laser-poOwere’ 

% airplanes are an example of this," 

* 

* 

% 

* 


(Source; Current Contents - ghysical, Chemical & Earth 
Sciences, 20, 39 (Sept. 29, 1980) pp. 23-24) 
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Solar variability and climatic change during the current millensium 
By Minze Stuiver : 
(abstract) 


Claims of a Sun-weather relationship can only be evaluated properly 
when the history of solar cnange is known in detail, The most obvious fea- 
ture of solar variability 1s the change over time in the mmber of sunspote 
on the visible half of the Sun. a less visible indicator of solar change 
is the © coatent of tree rings. The atmospheric GC levels derived from 
tree ring measurements can be tied to the Sunfs modulation of the cosmic ray 
flux in the vicinity of the Earth, and thus provide a history of solar 
change. We report here a comparison of climte r cords with the record of 
solar ciange Obtained froa atmoSpheric ¢ variations, This yielded ‘tlegative' 
results, that is, a relationship between the climatic time serics and the 

C derived record of solar change could not be confirmed. ‘ 


(Nature, 2660, 5776 (Aug. 28, 1980) po, 668-71) 


Observations of dilatancy-induced polarization anomalies am earthquake 3+. *:« 
prediction 
By Stuart Crampinet al, 
(Abs tracty 


Much of the seurch for earthquake prediction schemes has centred on the 
expectation that rocks in the impending source area will show dilatancy; the 
Opening ot cracks at high stresslevels, Recent developments in the theory 
of seismic wave propagation ia Cracaed media demonstrate that shear-wave 
Splitting will occur in Seismic-w ve propagation through cracked Structures, 
when the cracks have any Overall alignment. This splitting causes polariza- 
tion anomalies in the seismograms, and it has been suggested that dilatancy 
induced by the build-up of stress before curthquakes, might be recognized and 
monitored by analysis of these anon lies, We present here new observations 
which Support this hypothesis, ; | ' 


(Nature, 256, 5776 (aug. 28, 1980) pp, 874-77) 
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Impacts of Rural Development and Their assessment in Southeastern as ia 
By BLN, Lohani and N.C, Thanh 
( Summary ) 


The overali objective of deve lopment should be to improve the quality of 
people's lives, yet economic development without due enviromental protection 
commonly leads to ecological or environmental inoacts which have the reverse 
effect of reducing the quality of human life. 4 table showing some of the 
major environmental impacts that can result from unccntrolled rural deve lop- 
ment is presented to illustrate the fact that developmental activities with no 
enviromental protection can be very seriously detrimental to the rural en- 
vironment, Therefore, an enviromental impact assessment, both short-term 
and long-term in scope, should be made of amy major development scheme as a 
basis for drawing up strategies for minimizing umdesirable impacts, although 
a mumber of techniques are available for such impact assessment, the check- 
list and matrix approaches appear to be the most suitable for use in Southeast 
asia, where impact studies are only just beginning to be introduced, 


For balancing the conflicting pursuit of Man's goal of ‘maximum product- 
fon! with the desired ‘maximum protection! of the environment, two possible 
sOlutions, mamely continual compromise and the compartme ntalization approach, 
look appropriate for Southeast asia, where there is still a possibility of 
choice in determining land-use, the compartmentalization approach is recommen- 
ded, 


(Rnviromental Conservation, 7, 3 (autumn 1980) pp. 213-16) 


Non-radiological Environmental Implications of Nuclear Bnergy 
By asit K, Biswas 
(Summary) 


Discussions on enviromental implications of nuclear energy have so far 
been concentrated on radiological aspects; disposal of radioactive wastes, 
safety of muclear power production, safe handling of plutondum, and problems 
associated with uranium mining, There are, however, several environmental 
issues associated with nuclear power production that are non-rad fological in 
nature; thermal pollution and atteniant effects on aeuatic life, problems 
associated with land-use requirements, aesthe tic considerations, habitat al- 
terations, am atmospheric effects, These different non-radiological envir- 
omental implicitions of nuclear energy are reviewed, 


The paper concludes that, while there are Some environmental problems 
which exist at present, and a few more could emerge in the future, all these 
problems anpear to be solvable with the present state of technological 1 
deve lopment, The extent of enviromental degradation can be significantly 
reduced by appropriate design and planning. 


(Environmental Conservation, 7) 3 (Autumn 1980) pp. 229~-3') 
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Environmental problems, Development, and agricultural Production Systems 
By W.B, Clapham, Jr, 
(Abstract) . 


This paper examines fhe role of the environment in the context of the 
overall agricultural production system, Jt suggests thet this circumstince of 
agriculture representing ‘the conscious maintenance of artificial ani unstable 
ecosyStems' provides an effective amd Straightforward se chanism for assessing 
the significance of environmental problems of agriculture, at the same time it 
aids in setting priorities for understanding the component processes of the 
enviromental problems of agriculture and in coOliecting data ‘for their detailed 
observation, 


(Knvironmental Conservation, 7, 2 (Summer 1980) pp, 145-52) 


¥ Petuveoses 


The timing of pest control operations in relation to secondary poisoning 
“= ©“ prevent ion 
By Yoram Yom~-Tov 
Cabs tract) 


The use-of intensive, irrigated agriculture causes an explosion in the 
population of some wild animals, especially in desert and semi-desert areas. 
Control operations might cause considerable damage to non-target Organisms, 
including raptors, | : 


A case of control operation on a chuckar partridge population in semi- 
desert area in Israel, without harming non-target Organisms, is reported here, 
The tining of the operation amd the Significance of familiarity with the pest 


behaviour and their predators! annual cycle. is essential for the success of 
such an Operation, 


(Biological Conservation, 18, 2, (aug. 1980) pp. 143-47) 
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Rain Responses in Nepalese porters 
By wW.C. Clark and S.B. Clark 


(abs tract) 


When tested by the method of limits, Nepalese had much higher pain 
thresholds to electrical stimulation than Occidentals did. piscriminability 
was the same for both groups, however, indicating that there were no ene 
Sensory differences, Nepalese hid higher (stoical) criteria for reporting 
pain but were not less sensitive to noxious stimulation, The battery of 
Sensory measurement procedures described may be apolied to any modality and 
are particulary applicable to difficult field conditions, 


(Science, 209, 4454 (July 18, 1980) pn. 410-12) 
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That aching Back, Jira . 
AnastaSia Toufexis in Time 116(2); 30-8, 14 Jul 80 


-.-"after headaches, pain in the back - usually the lower - is 
mants most common and intractable phySical complaint. It is 
also the object of intens ive. investig ;tion by doctors into new 
ways of curing this most.ancient of ailments," Qne of the most 
cowtroversial treatments is "the injection of an enzyme called 
chymopapain into a ruptured disc, Extracted from papayas, the 
suhstance is similar to one of the ingredients of meat’ tender- 
izers, which are made from the same plant... The treatment is 
designed to dissolve the disc's gelatinous pulp and eliminate 
the need for an operation,", although not available’ in the US, 
chymopapain "is still available in Ganad+, and many americans go 
there for treatment, some of them yith their doctor's blessings. 
Says Univ, Miami'ts Mark Brown; ‘Ninety percent of the patients l 
send there come back fine; they don't need anything else'.., 
Still, many orthopedists remain skeptics, They worry about pos- 
sible side effects; as a foreign substance, the enzyme may 
cause allergi¢ reactions, including shock, The dispute may some 
day be settled when a study pitting chymopapain against two 
placebos is completed at a number of US medical centers," 


(Source; Gurrent Contents - Life Sciences, 23, 40 
(October 6, 1980) p. 18) 
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what we don't know about pain 
By P.), Wall and C.J. Woolf 


A recent article in these columnst by Chung and Dickenson discusses 
the relationship between pain, the enkephalins ind acupuncture. We are 
told that "placing a single needle into a certain point of the body can 
produce... a potent amelioration of pain". It is proposed that acupuncture 
analgesia acts by the release of endogenous opioids within the brain and 
that these enkephalins indirectly stop "pain cells" in the spinal cord 
from transmitting their messages, How one wishes all this were true. If 
it wer so, we would be well on our way to understanding amd controlling 
the chronic pin States which contime to plague sO many, We would Like 
to supplement Chung and Dickenson by examining whether acupuncture dces 
produce pain relief, what evidence there is for a role for the «ndogenous 
Opiods in modifying nociceptive transmis:ion and how the nervous system 
is organized to transmit and process inf Ori:ation about noxious stimuli, 


after 2,000 years of continuous use in Cuina amd sone 350 years of 
intermittent Western enthusiasm, we still await controlled clinical trials 
which conclude that aeypuncture is effective in treating chronic pain, 
Innumerable, uncontrolled and anecdotal reports exist, Such ‘trials! 
repOrt Success rates of. up to 94% but ina controlled trial at the Univer- 
sity of washington Pain Clinic, none of a 100 patients showed any ebjective 
benefit after tnree weeks Of acupuncture therapy. Another controlled 
trial found that acupuncture does produce a very transient analgesia, but 
that this analgesia occurs equally with 'sham-acupuncture! and with needl- 
ing of the traditionsl meridian points. For aaite pain, we read of the 
Successful application in China of acupuncture in half a million opera- 
tions, but this docs not match the experience of an invited team of west- 
ern experts, who witnessed Operstions on highly selected patients, only a 
Small fraction of whom had pain free Ope rations with needles alone. More- 
Over the uSe of acupuncture for surgery in Chim is reported to be stea~ 
dily declining. There is no dcubt thit powerful analgesia with acupuncture 
does occur and has to be explained, Unfortunately, it is 4 rare pheno- 
menon and for the huge najority of p.itients the needle is a blunt tool, 
Evidently acupuncture, when it worss, acts by some mechanisn which 4oes 
not always Operate in the majority of people, unlike the uniform ability 
to react to narcotic analgesics. 


All Sensory Stimuli interact with each other producing distraction, 
jamming and specific loc.1 and distunt interactions, Many have se lected 
Special examples of this general phenomenon and called them 'expe rimental 
acupuncture’ although they usually bore no-zrelationship to traditioml 
acupuncture practice, in healthy volunteers, needling or electrical 
Stimuljtion can produce 4 mild rise in the threshold for certain painful 
Stimuli, This antinociceptive effect is most marked in the region of the 
painful stimulus and not at a distance or at 'meridians' as predicted by 
classical acupuncture. .The analgesia produced by such experimental acu- 
puncture is- quite feeble and unlikely to be clinically useful, and must 
not be confused with the rare cases of perfact surgieal analgesia 
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produced by acupuncture or with the use of segnental trénscutancous elect- 


rical stimuli which have a highly satisfactory effect : 
hype ralgesiss with minimal ef frets on puenneeie Ws Reeth by RYpat cf 


‘The re is no doubt that the enkephalins and a number of other opiosd 
peptides are highly concentrated in specific regions within the Be asa, 
Spinal cord, but their role, if any, in pain remains an enigma, Yuta attempt 
to study this problem has been to investigete the effect of naloxone, an 
Opiate receptor antagonist, on a variety of different pain states and ana- 
lgesic progedures, Naloxone completely reverses the analgesic effects of 
administered narcotics, If the endOge nous opioids were active in format 
men or animals one would expect that naloxone would antagonize their action 
and Consequently produce pain or a drop in pain thresholis. Most Studies 
in man have shown that naloxone hes no ef fe ct, while in animals naloxone 
has been found to produce hyperalgesia, analgesia, and no chm ge, in the 
reSponse tO noxious stinuli. patients suffering from chronic pain are 
unaffected by naloxone although one aight expect these patients to be mobi- 
lizing whatever anti-pain resources they possess, | | 


Naloxone has been reported tO produce a partial reduction both of ex- 
perimental acupuncture anaigeSia in man, and of the analgesia produced by 
midbrain clectricastinulation, but these results need to be confirmed since 
conflicting reports are found in animal studies. There is evidence in the 
rat tht Local segnental interactions between sensory inputs. in the spinal 
cOrd :re modified by naloxone but it will be difficult to determine whether 
similar changes occur in man, Recently, in fascinating but highly contro- 
veysial work, Levine & Fields report thot very high doses of naloxone abolish 
the placebo reaction, suggesting that the 'analgesia' resulting from blank 
injections may be produced by the mobilization of endogenous opioids. 


Whatever function the Osiods do perform in pain, it is unlikely to be 
sinple as indicated by the growing list of endogenous peptide canpounds with 
opioid activity and the subdivision of the opiate receptors into numerous 
functioml categorics, One of the problems in interpreting studies using 
aaloxone is that it has a greater affinity for some classes of opiate 
receptors than for Others, Nverthedéss it is clear that there is no 
evidence for an internal narcotic dispensing system in the brain automatically 
eantrolling the intensity of perceived pain, 


in their summary of the anatomy and physiology of the pathways wh ich 
bring news of injury to the brain, Chung and Dickenson use the most classical 
model for simplicity and brevity. They refer to pain fibres 2nd pain cells 
in peripheral nerves and Spinal cord as though there is a specialised chain 
of perve cells which leads inevitably from the fact of injury to the sensory 
experience of pain, Tuey furtier isolate this ‘pain system! by Saying that 
“in stark contrast to the other senses it is characterised by elaborate 
feedback networks" which “ensure that it is fail-s fe" and “which, when 
reduces the intensity of persistent pain", This approach 
ynd physiological pain system separate 
4 definite philosophy which would 


activiated, 
‘which implics a distinct anatomical 
from other sensory Systems" represents 
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shape tuture experiments and have considerable therapeutic implications if 
true, For example, given a distinct anatomy such as the pain cells described 
snd a distinct feed back control such as the raphe gucleus ami distinct 
cuemistry such -s the enkephalins, om might reasonably hope to achieve pain 
control with no influence on other aspects of f.c¢ling or behaviour, The 
concept of «4 Ssepisrate pain system originates in our own introspective cer- 
tainty that pain itself is 4 clearly discrete cate gory of experience which 

we are convinced implies injury, Therefore we sre also convineed that we 
fiust pOssess an isOlated priv.:te 2larm system which inevitably links injury 
to pain, The failure of t .is concept to explain the observed clinical and 
experinent.l facts has been discus: ed extensively ind led to the gate con- 
trol theory ind its extensions, Czung and Dickenson use gate theory as 
though it applici only to 4 ‘pain system!'. An acceptable pain theory would 
fieve to incorporute an eaplamation of at least the following clinical facts; 
(1) the bizarre coupling of the amount of injury to the amount of pain, 

(2) the triggering Of pain by innocuous stimuli to normal tissue (tender- 
ness, referred prin snd trigeminal neuralgia), (3) the sensation of pain in 
missing limbs, (phantom pain), (4) the failure of marcotics to influence some 
pains, (brachisl plexus avulsions), (5) the success and failure of the virious 
counterstimulation methods (acupuncture, transcutaneous stimulation). 


Undoubtedly for lack ot space Chung and Dackenson have concentrated on 
only one particular 'pain' inhibitory system, which is ssid to operate via 
noxious inputs and the nucleus raphe magnus to modify the actvity of spinal 
cord nuciceptive cells, However, as Chung and Dickenson point out this is 
Only one example of many such ishibitory systems. The brain has many reasons, 
tactics and strategies for selecting and modifying the incoming infOrmation 
it receives, Each ot the different neural systems responsible for such 
‘controls! offers explanations for particular pain states, and oprortunities 
fOr therapy. Swine of the control systems ire located in the spinal cord, 

For example, stimul.tion of large low threshold sensory fibres produces a4 
Striking inhibition of the response of Spinal cord’cells to periphe ral 

injury. Other control systems ict visa the brain snd there is good reason 

tO SuSpect that some of these inhibitory effects are mediated by the amall 
Cells of the substantia gelatinosa, Therefore the activity of all nocice- 
ptive cells is controlled by a4 balance of excitatory -nd inhibitory mechanisms 
mediated by many neural circuits, some local within the spinal cord 4nd some 
with long area extending frou cord to brain, 


Bxperise ntal investigitions of the functional profiles of neurones res - 
ponding tO noxious inputs ané of their ‘controlling' influences have been 
performed eitner in isol.sted parts of the nervous syStem:. such as the spinal 
cord or in highly unphysiological preparations such as anaesthetized or 
decerebrate animals, These experimental preparations represent a study of the 
nervous system locked .t one extreme of its functional repertoire, While 
defining limits is » responsible scientific pusuit, it is difficult to es- 
tablish the validity of these dat, in Speculating About the operation of the 
SySten in the beh«ving Orginism, Having stutied the functional reportoire of 
cells in these antificial states, it is clearly Necessary to return to 4 
Study of tneir behaviour in the imtact behaving organism before we can label 
cells us 'pain! cells, Ww are a long way fron that Step. How best to 
approach it? Qne way ts to return to the animal and human patient to define 
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the Input-Output mature of their problems rather than tO force them toc 

furn with anci€nt -theory of how they ought to behave. we are emergin en 

& neceSsary era of physiology in which attention was concentr: ted on rude 
Stimuli «nd the consequent surge of impulses wnich ran through t he nervous 
System Over the Subseque nt 100 milliseconis, These volleys ae travellin 
Over neural Cirmits whos: trinsmit..ne qualitics have been set by much ; 
Slower processes. Tnese began in che embryo and Obviously depend on a ree 
latively fixed anatomy but it is now becoming anoarent that there are also 
plastic physiological snd biochemical processes jnich shape the responsiveness 
Of nerve cells, It may well be th t the huge mewly discovered family of 
peptides inclujing the enkephalins and ‘ndorphins have more to do with setting 
the mode of operation of the nervous SyStem's analysis mechanisms than with 
the incoming messages which are to be analysed, 


Chung and Dickenson comment: Thet® at two separate issues concerning 
acupuncture, First, we must ask if acupuncture analgesia is qa reproducible 
phenomenon that can be studied in the laboratory, This cuestion can be 
evaluated as we have done, from published studies, Second, we must ask if ac- 
upuncture is clinically effective, This is more difficult to assess, 2s there 
are numerous claims and counter-claims and the arguments are generally con- 
strued by carefully selecting one set of reports from the’ 'western experts! 
and dismissing the results which do not confom with preconceived opinions, 
we feel that controversy at preSent over the validity of clinical data is 
unproductive, Except for a brief mention that stimulation described by the 
expe riuenters as 'acupuncture-Like' (as distinct from transcutaneous electrical 
stimulation) appears to be eSpecially effective in relieving chronic pain in 
man, we avoided this issue in our review, There are however, many studies 
demonstrating that electroacupuncture and similar manoeuvres in animals en- 
hance the threshold to pain ani inf luence the responsiveness of pain cells. 
For example, cells responding steadily to painful stimuli are silenced when 
Nacupu ncture -like ¢ lectrical stimuli" are delivered elsewhere on the bdy, 
How the reduced activity of these cells is related tO the subjective inten- 
sity of pain is unknown, as are the precise neural mechanisms by which such 
an inhibitory influences is brought about, Re,.rdless of its ultimate clini- 
cal usefulness, the phenanenon deserves further investigation, and much of the 
current research into pain is indeed aimed at elucidating the mechanisms 
mediating inhibitory influences, 


As Wall and Woolf point out, the involvement of opioids in modulating 
pain is not fully understood and conflicting evidence exists, It is likely 
that the role of opiat.s or endogenous peptides in the perception & pain 
will turn out to be complex, Of the many levels of the central nervous 
system at which pain transmission cin be modulated, the raphe-spinal system 
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appears to exert the most powerful inhibitory effects, We coneeatrated on 
this system mainly because the evidence for its inhibitory role is least eon- 
troversial, Opiates, centrsl electrical stimulation, q¢upuncture and, more 
recently,’ transcutaneous nerve stimulation h«ve been claimed to act to some 
extent via this nucleus in producing their ana’ zesic effects. 


We have not Stated, nor implied, that the pain system is isolated from 
"feelings . and behaviour" or from other sensory syStems, There are chains 
of cells which respon preferentially, md often solely and exclusively, to 
what the experimenter would consider to be noxious stimuli, These are usually 
referred to as ‘cells which are involved in transmitting nociceptive messages! 
but to avoid circumlocution, we called them ‘pain cells', 


(Nature, 2387, 5779 (Sept. 18, 1980) pp, 185 -86) 
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How Good are the Top-Selling Drugs? 
T. Donald Rucker (Ohio State Univ.) In american Journal of 
Hospital gharmacy 37(6);833-7, Jun 80 


uw My 


-»e"The 200 drug preparations most frequently dispensed in com- 
munity pharmacies, covering 163 separate dmg entities, were 
rated for thergpeutic acceptability by using 10 independent in- 
dicators, five of positive Opinion amd five of negative opinion, 
Less than 47% of the drug entities satisfied the criterion of 
clinical superiority, at least 25% apparently should be exclu- 
ded altogether 4s drugs of choice," 

(Source; Current Contents ~- Life Sciences, 23, 40 

(October 6, 1980) p, 19) = 
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Federal policies Affecting Vaccine Research and production 
By Michael a, Riddiough and Jane Sisk Willems 
(Summary) 


The limits to antibiotic treatment of infectious diseases sre new well 
eStablished, pneumococcal infections, for examnle, have been treated with 
peniciliin for about 30 years, 1m a study by qaustrdfan, however, it was found 
that even with the best of antibiotic therapy 17 to 30 percent of high-risk 
patients with pneumococcal pneumonia accompanied by documented bacteremia died. 

Further, bacterial resiStance to antibiotics is mounting. 


public policy-makers appear tO be reevaluating the merits of disease pre- 
vention and health promotion, especially since the cost of disease treatment 
has éscalated dramatically during the past decade. 


The use of safe and efficacious vaccines have proved to be a cost- 
effective method of preventing certain childhood diseases in this country; 
polio is the most notable example, Aa strong commitment of the private sector 
to vaccine reseurch, developmnt, and production appears to be essential to 
the creation of mew vaccines and to the continued supply of currently available 
vaccines, Because federal policies greatly affect that commitment, which now 
appears to be waning, a review Of federal vaccine and immunization policies 
appears to be needed. 


(Science, 209, 4456 (Aug. I, 1980) pp. 563-66) 
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Sources of Continental Crust; Neodymium Isotope 
Evidence from the Sierra Nevada and Peninsular Ranges 
. By Donald J. De Paolo 
Cabs tract) 


Granitic rocks fro. batholiths of the Sierra Nevada and Peninsular Ranges 
exhibit initial! Snd/HwNd ratios that vary over a large range and corre late 
with #7 sr/®Sr rations, The d ta suggest that the batholiths represent 
mixtures of materials derived from (i) chemicaliy depleted mantle identical to 
the source of island arca and (ii) old continental crust, probably sediments 
or metasediments with a provenance ge of 1.0 x 10 years. These conc lusions 
are consistent with a model for continental growth whereby new crustal addi~ 
tions are repeatedly extracted from the same limited volunee of the upper i 
mantle, waich has consequently become depletedyin 6) Glen aCe eae os 
in the crust, There is little evidence that hydrothermally altered, subducte 
oceanic crust is a primary source of the magnas. 


(Science, 209, 4457 (aug, &, 1980) ppe 684-87) 
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Iac's appreach to science and Technology for Deve lopment 
By Michelle Hibler 
(Summary ) 


Ganada's Internaticnal Development Research Centre (1pRC) is an indepen- 
dent public corpor,tion establishei to aid scientific research in developing 
countries, In suppurting 649 projects in 10C countries, it has earned an 
enviable international reputition and has been used as 14 model for other aid 
agencies, Now entering its tenth year, 1pRC is reaffirming its. policies of 
responsiveness to the stated needs of deve loping countries 43nd of strengthen- 
ing their scientific and technological capabilities. It also seeks to en- 
Courage the applic.tion of Canadian R & D expertise to the solution of Third 
World problems, ' 


(Science, 209, 4454 (July 18, 1980) p>, 362-67) 
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A Technique for Expressing Euksryotic Genes in Bacteria 
By Leonard Guarente et al, 
(Summa ry ) tiie 


Methois are described that allow efficient expression in Escherichia coli 
of cloned eukaryotic genes, The methods require that the coding sequence of 
the gene in question be available in a form uninterrupted by intervening 
sequences (for example, 2s a complementary DNA clone). The genre products are 
Synthesized unfused to other amino acid sequences. The genetic manipulations 
are Simple, «and require the plasmids described snd commercially available 
enzymes, 


(Science, 209, 4463 (Sept, 19, 1980) pp. 1428-430) 
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Human Gene Treatment Stirs New Debate 
By G.B, Kolata and N, Wade 
(Extracts) 4 


Bublic sensitivity to the subject of human genetic manipulation underlies 
the intense interest aroused by the news on 8 October of the gene therapy now 
being applied to two patients suffering from thalassemia, The treatment, 
devised by a team of researchers at the University of California, Los Angeles, 
is the first known occasion on which the te chnique of recombinant DNa or gere 
Splicing has been applied to humans, 


+. The UCLA gene therapy is part of a plan, first conceived in 1978, which its 
Originators hope will lead to a viable treatment of sickle cell anemia, a 
Serious disease among black americans, The UCLA team decided first to develop 
a treatment for beta-zero thalassemia, a diSease in which the failure or 
Success of the therapy would be eaSier to monitor,.,, 


«eeThe protocol for the gene therapy calls for production of both the human 
beta~hemoglobin gene and the virus enzyme gere by cloning copies of each in 
bacteria, Marrow cells taken from the patient are then exposed to the two 
genes in a way that encourages the genes to enter and become part of them, 
The cells are then injected back into the patient. Under the conditions of 
the UCLA protocol, probably 10,000 or so of the injected cells may contain 
both genes. In theory, only one cell need settle am proliferate in the ma- 
‘row to give the patient useful quantities of normal hemoglobin, 


why did the UCLa team proceed without the endorsement of the university's 
Hunan Subjects Use Committee? The researchers applied in parallel for per- 
“nission to conduct the experiment both in Los angeles and abroad, at the 
Hadassah hospital in Jerusalem amd at the University poly Clinic in Naples. 
Both institutions gave their aSsent, and the therapy was started, le fore the 
UCLA Committee madé up its mind that there should be another round of tests, 
in monkeys, before going to humens. 


“albert Barker, a UCLA vice chancellor who oversees the Human Subjects Use 
Gommittee, Says that the committee deliberated long and hard over the team's 
proposal and called upon « mumber of outside reviewers, It eventually decided 
that the chances of successful gene transfers in humans would be enhanced by 
additional animal experiments, but the committee will not elaborate, However, 
researchers in the field suggest trying. tO transfer globin geres in animals to 
prove that such a gene transfer cain, in fact, be done succesB$fully, as to the 
risk of the human experiments, Burber says that, on the basis of animal work 
done so far, they do Seem low, . 

The UCLA tesm published its prelimimry experiments on animahs in atin 
this year, The researchers did not inform the NIH or the University publie 
relations office of the gene therapy trials, hoping that secrecy would be 
maintained until the experiment hed been reported in the scientific literature, 


contd, --- 


It waS agreed that none of the team would talk. to the press, an arrangenent 
that dissolved when the Los angeles Times’ picked up the story last week, The 
NIH, a month shead of the newspaper, asked on 8 September for a full account 
of the experiment, Mcluding whether it had been approved, by human subjects 
conmittees and whether federal funds were involv ed... : 


eeeThe reseatth ‘team intends ultimately to develop 4 treatment for sickle 
cell anemia. The disease is much harder to treat than beta-zero thalassemia 
because a majority of marrow cells must be replaced before the patient experi- 
ences amy benefit. 


The concept pursued by the UCLA teamwas originally develeped in conver- 
Sations between #inston Salser, Martin Cline, ond Howard Stang. 


(Science, 210, 4468 (Oct. 24, 1980) p, 407) 
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World Fertility in Rapid Decline 
Youssef M, Ibrahim in New York Times 15 Jul 80 


eos "A major worldwide survey of 400,000 women in 61 countries 
shows that the popularion explosion thit has plagued much of the 
world is easing." The World Fertility Survey, carried out under 
the supervision of the International Statistical Institute, con- 
cluded that "fertility and birthrates in thirdworla countries and 
in the developed nstions have significantly diminished in the past 
decade... In fact, new styles of living and changing morality have 
diminished fertility levels throughout Europe sO drastically that 
they are pushing birthrates below the level at which existing popu- 
lations sare replaced, and the falling rates have prompted several 
alarmed goverments to try to reverse the trend,,, Worldwide, the 
pattern was found to have bee n partly influenced by a growing 

hs, preference for smaller fanilies in .sia and Latin america, widening 
use of contraceptives everywhere and the global advent of mode r- 


nization ind urbanization," 


(Source; Current Contents - Life Sciences, 23, 42 
(October 20, 1980) p, 15) ve 
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Gene Splicer Goes Public 


Founded in 1976 by Robert Swenson and by Herbert Bo 
the Universi ty of California, San Francisco, netente cd ee 
ploys a staff of 126, including 40 Ph.D.'s. It is not yet a gold 
mine. in the first 6 months of this year the company earned 
$3.5 million. But Genentech officials say they expect the million 
prec ‘ be offered to the public next month to sell for $25 to 
ea cn, 


The basis for this unusual price-to-earnings ratio is Genen- 
tech's hope of substantial revenues after its products reach the 
market. The three major recombinant DNA-made products so far 
announced are interferon, under contract to Hoffmann-La Roche, 
insulin, prepared for Eli Lilly, and growth hormone, made for Kabi. 


A possible cloud overhanging the interferon project is a 
claim against Genentech's partner Hoffmann-La Roche by the Univer- 
Sity of Califomia. The prospectus issued by Genentech says only 
that there exists a claim against Roche which, if a law suit is 
filed, could be expanded to Genentech. But in that event, the 
prospectus continuss, there would be no effect on Genentech's 
earnings because Roche has agreed to protect Genentech against loss. 


The claim concerns a cell line developed by H., Phillip 
Koeffer and David W. Golde of the University of California, Los 
Angeles, in 1978. The interest of the cell line is that it pro- 
duces interferon, the wonder substance hoped, but not yet proved, 
to be of relevance to the treatment of cancer. 


Both Golde and Koeffer, under instructions from their atto- 
rney, refuse to discuss the claim against Roche, «znd Roche offi- 
Cials stick tight-lipped to a statement that they "acted properly 
with regard to the cell line," which the company obtained from 
the National Cancer Institute. the dispute seems to center around 
the terms under which the cell line was received by Roche. 


Genentech is going public earlier than generally expected. 
An investment analyst who follows the gene splicing industry. 
Nelson Schneider of E.F. Hutton, said only in May that "None of 
these companies has any thought of going public and if they were 
we would tell them not to because there is no guarantee as yet 
that this technology will produce anything." 

Now is an appropriate time for Genentech to go public, says 
vice president Thomas D. Kiley; it has shown it can make useful 
products and needs money to build a manufacturing plant. Public, 
not private, capital is being sought "because we want to maintain 
our independence and freedom of action," says Kiley, -— N.Y. 


(Scienec, 209, 4461(Sept. 5, 1980) pe.1102) 
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Combination chemoprevention of cancer 
By Michael B. Sporn 


The current use of cytotoxic drugs for treatment of in- 
vasive cancer in man depends lirgely on combination chemo therapy - 
the combin-d use of several drugs which exert synergistic effects 
to achieve the goal of total tumour cell kill. Several papers 
presented at a recent meeting suggest that for Similar reasons 
'combinition chemoprevention’ might be of importance in the future 
development of non-cytotoxic drugs for prevention of cancer, 
that is, for the arr-st or reversal of the development of neo- 
plasia in its premalignant stages. Recent advances in the under- 
standing and control of tumour progression (Promotion) have been 
particularly striking. Using the classical two stage mo de 1 of 
mouse skin carcinogenesis (the hydrocarbon, DMBA, as initiator, 
and the phorbol ester, TPA, as promoter), a.K. Verma and R.K. 
Boutwell (University of Wisconsin) reported that the combinations 
of either retinoic acid plus the steroid, dexamethasone, or 
retinoic acid plus the protease inhibitor, TLCK, exert marked 
synergistic preventive effects. Their results suggest that 
retinoic acid, dexamethasone, and TLCK inhibit skin tumour pro- 
motion by independent mechanisms. Similar conclusions were rea- 
ched recently by T.J. Slaga et al. (Oak Ridge National Labora- 
tory; roe. natn, Acad. Sci. U.S.A: 77,, 22513) 1980), who neve 
shown that the promotion stags: in this system can be further 
divided into two stages, with the first stage caused by limited 
application of TPA, and th: second caused by the related weak 
diterpene promoter, mezerein. Slage ect al. suggest that low 
doses of TPA induce formition of primitive skin stem cells, while 
mezerein induces formation of polyamines and resultant cell pro- 
liferation. The ®PA effect can be blocked by the protease inhi- 
bitor, TPCK, while the mezerein effect is blocked by retinoic 
acid; glucocorticoids apparently inhibit both stages of promotion. 
In other studies, Verma, Ashendel, and Boutwell (Cancer Res. 40, 
308; 1980) have shown that retinoic acid and indomethacin, an 
inhibitor of prostaglandin synthesis, exert a synergistic effect 
to block the inductinn of ornithino decarboxylase (ODC) caused 
by TPA; ODC activity his been previously implicated as a key step 
in formation of polyamines. Whether retinoids and inhibitors of 
of prostaglandin synthesis are synergistic for prevention of skin 
tumours in the mouse is currently being studied. 


Another important area for studics of initiation and pro- 
motion is mammary carcinogenesis, in which the intemal hormonal 
Milieu of the organism is believed to provide the required pro- 
motional stimulus for development of cancer. In the female rat, 
one or two doses of the alkylating carcinogen, nitrosomethylurea, 
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Suffice to initiate: carcinogenesis, In new gstudi-s 

(Michigan State University) and R.C. Moon (IIT? Recsare anor aa 
reported that the combin-d use pf 2 suppressor of prolactin sec. 
retion G2: = bromo-* ergocryp tine) togetner with the retinoid 
retinyl acetate, was distinctly superior to either treatment 
alone in preventing mammary concer after rats were treated with 
the cercinogen. Prolactin has long been suspected as a promoting 
agent in human mammary Carcinogenesis, and suppression of its 
Secretion has an obvious rationale, The molecular mechanism of 
action of the retinoids in this system is not known, although it 
has been shown (Moon et al. Cancer Res. 39, 1339; 1979) that 

they have an anti-proliferative effect on mammary epithelium. 


: Combin:tion chemoprevention also is applicable to inhibition 
of the initiation of cancer, as was reported by P.W. Dion, 
WeR. Bruce et ai. (Ontario Cancer Institute). It had previously 
been shown by Bruce's group that matagenic substances assayed 
by the Ames test) are found in human fsecal material, znd they 
have been suggested as possible endogenous causative agents for 
Colo cancer. Since it is suspected that these mutagenic sub- 
stmces may be N-nitroso derivatives of intestinal lipids, Bruce 
et al. have fed ascorbic’ acid: and @-tocopherol (Known inhibitors 
of nitrosamine formation) to human volunteers. They reported 
that the combinition of ascorbic acid and tocopherol reduced 
the median level of faecal mutagen to 25% of control values; the 
rationale for the combination is to achieve an effective level 
of anti-oxidant in both the aqueous and hydrophobic phases °: 
of the intestinzl contents. Another important observation 
relating to ascorbic acid and cancer prevention was reported 
by W.F. Benedict and P.A. Jones (University of Southern Califor- 
nia), who have shown that levcls of ascorbic acid as low as 1 
ug per ml can inhibit malignant transformation of mouse fibro- 
blasts caused by methylcholanthrene in cell culture. thy found 
tuat ascorbic acid was effective in blocking transformation when 
given as lite as 3 weks after exposur of cells ¢? the car- 
cinogen.. Previously, ascorbic acid had been considered to be of 
chemopreventive use only as an anti-initiating agent. Benedict 
and Jones! new studies ae also Cancer Res. 40, 2796; 1980) 
suggest that ascorbic acid may also function as an anti- " 
promoting agent, 2nd will undoubtedly add further intcrest tO 
the already controversial urea of the us¢ of this compound in 
treatment and prevention of malignancy. 


Waatever may be the outcome of these studic«s, the Scene of 
combin tion chemoprevention uppears to be developing rapidly. 
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In other areas of pharmacology the use of multiple drugs to 
achieve synergistic action and to diminish toxicity is weil es- 
tablished. At present, it cantiot be predicted how successful 
Such methods might be for applied chemoprevention in man, How- 
ever, 2s interest in pharmacological prevention of cancer in- 
creases (and as conccrn about the possible toxic effects of 

Some of the preventive agents, particularly the retinoids, also 
increases), combination chemoprevention will undoubtedly attract 
further attention. 


(Nature, 287, 5778 (Sept. 11, 1980) pp. 107-08) 
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Cloned antibodies promise Medical Revolution 
HaroOll M. Schmeck, Jr, in New York Times 5 aug 80 
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% ee RevVOlutionary changes in understanding ami treatment of dis-~- 
% ease, development of vaccims and other aijvances apnear to be in 
% prospect because of q technique for prOducfimg antibodies that 
s is coming into laboratory use throughout the world, The anti- 

% bodies galled mOnoglonal because each type is produced by a sin- 
* gle clone of cells, are extraordinarily pure, uniform am re- 

* producible, Such antibodies, produced from mouse cells, are al- 
% ready having a major impact on th science of immunolo gy, 

* Specialists expect even further impact because of success.., in 

x making these antibodies fron human cells, 

% 

* 

s 

x 
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(Source; Qurrent Contents - Life Sciences, 23, 42 
COctober 25, 1980) p, 153 += 
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Interferon product-ton 
Japan now 


5 International agreements for the manufacture of interferon 
appear to be catching on. Last week, the Wellcome Foundation 
Limited (whose sole shareholder is the British foundation knowa 
as the galleme Trust) announced an agreement with the Sumi tomo - 
Chemical Company of Japan that will in due cour@e- enable the 


Japanese company to use tollec.: technology for manufacwuring % 


lymphoblastoid interferon. 


The project, which is thought’ to be potentially worth sever- 


al million pounds to the British company, will first of all in- 
volve clinical trials in Japan based on interferou supplied by 
Wellcome. Thereafter, the Japanese company will decide whether 
or not to go ahead with the building of a plant for producing 
interferon commercially, using the technigues devcloped at the 
Wellcome Foundation over the past few years. 


Broadly speaking, the technique.is to. infect a-culture of 
lymphoblastoid cells with Sendai virus, which stimulates.inter- 
feron production, and to extract lymphoblastoid interferon on 
chromatography columns loaded witn. antibodies eagainst-the type of 
interferon being produced. 
de.whetiéx” the - 
lL antibodies 
Nature, 285, 


So far there has been no. oppirtunity to-deci 
recently announced technique for raising monoclcona 
against interferon (Secher, D.S.. and Burke, D:C., 
446;. 1980) will make this process efficient. 


Tie cost of “interferon plants of: this kind i oe] 
of the order of £5 million, <t is thought that the prod 
duction of Finland, hitherto «the chief source of interferon, 
Tor those @rug houses manufacturing interferon from tissue cuvl- 
tures, the overriding question for tie future wuss be whether 
cloning techniques will ead to more ficient and cheaper 
manufacture. 


If it is possible to obtain as many as a nundred molecules 
of interferon from a bacterium such as Eschericnia coli carrying 
an interferon gene, the capital costs of the manutacsuring plants 


~ 


required to produce a given amount of interferon.wiil be reduced 


e 
ef 


bacteria and cells in culture - 20 minutes three."days, eee | 
factor of a hundred. Drug houses using t-ssue Siac habe te it ae gti 
(which are thought to include Roche and- Merck as well as Veitc 


‘ 


‘N 


~ 
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appear however to be counting on the length of the period of 
clinical investigztion of cloned interferon that would be needed 
before these could be put on the market. 


As things ar>, there is no direct evidence that cloned 
interferon is equivalent to that from tissuc ecmlture and in any 
case the multiplicity of interferon molecul¢s now being identi- 
fied will need to be distinguished from each other physiologi- 
cally and clinically, a process thought by ithe existing manu-— 
facturers to require five years or so. 


Although the agreement with the Sumitomo Chemical Company 
has been formally signed, there are some grounds for anxiety 
that the agreement may be frustrated by difficulties in Japan 
about the widespread use of whatever mitecrials the Wellcome 
Ss See Japanese partner evantually seeks to put on the 
market. . 


(Nature, 286, 5775(aug. 21, 1980) p. 751) 
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Basic ReSearch in the US % 
Rhilip Handler (National Academy of Sciences, Washington, DC) in*® 
Grints Magazine 3(2); 72-82, Jun 80 z 

x 


ee."This country never made an explicit decision that the univer- + 
sity should be the primary locus for the conduct of basic research.» 
That it becam such was the consequence of a multitude € lesser 4 
decisions, while, in parallel, industry reduced the fraction of % 
its Own reSources that it allocate} for basic research in-house, x 
In any caSe, universities noy conduct perhaps three -quarters of % 
all basic research, But, becquse universities are Organized and 4 
budgeted primarily to discharge their formal educational obli- x 
gations, the acade:;nic rese arch endeavor is remarkable in that * 
(i) the number of potential investigators is q function of the * 
size of the teaching faculty, and (ii) because the labor force % 
for this enterprise consists of individuals who think of them- P 
Selves as graduate students .nd postdoctoral fellows, their sti- «x 
pends are modest compared to their contributions, and the entire % 
enterprise is funded ‘on the cheap,! 1 - 
pS 

» 

» 

x 

* 


(Source; Current Contents - Life Sciences, 
23, 41, October 13, 1980) p. 15) 
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Interferon studies disappointing so far 


Interferon's porential as a cancer cure may 
results so far have been less than fantastic, On. the positive side, Hans 
Strander and colleagues of the Karclinska Hospital in Steckholm report that 
six of twelve patients with onteogenic sa 


arcomas who were treated with inter- 
feron are now free of detectable cancer, Less Optimistic results cone from 
U.o, Clinical trials, 


be proved eventually, but 


At a mecting of th 
Diego iast wack 


American Asscctation for Cancer Research in San 
> & ot 
and SurgeOns repo 


BF, Ossema olunbia Uciversity college of Physicians 

a el esults from a clinical trial that he 
and his’ colleagies set up under the auspices of the American Cancer Society 
(SN: 10/28/78, p,295). Fecurtcen patients with multiple myeloma who had never 
before been treated for their cancer or ao were in alee after drug 
therapy recetyod intet£eron daily for six months (unless their cancer was 
clearly progressin 8) To date, On'y four of the 14 have experienced sub- 
Stantial regression cf taelr cancers, ata dimg therapy, Osseman says, 
cancer regression would have been exnceted in 11 out of 14 patients, 


Also at the AAaCR meeting, tentative results of the aCS interferon trial 
against breast cancer were preSented, patient eligibility was Limited to 
women with obiectively measurable breast cancers who had not received prior 
therapy. ‘To date, 10 breast cancer patients have been treated with inter- 
feron from 42 to 34 days, amd only five have responded, 


Still a third batch of preliminary resuits was presented at the AACR 
meeting by Susan Krown of the Memorial Sloan Kettering Cancer Centre in hw 
York City Krowa and her colleagues gave interferon to 16 lung cancer patients 
for 30 cays, AL1l but tvo had been treated previously with dmg therapy. So 
far only 15 of the 16 patients have proved evaluable, and of the 15, eight 
have not changed, anl Seven have actually grown worse. 


— , the researchers parhicinating in the interferon trials are 
encouraged that intefferon has shown at leact some anticancer activity. and 
- J mischer dr., vice president for rescearca at the acs, points out, 
"The activity we have foind warvants further testing anid more precise, longer- 
term studies to find cut how permarcnt are interferon's effects, exactly how 
it works, what are its side «ffects and what the cptinum dosage should be." 


~ 


4° ¢ ix ORD 538 
(Science News, 117, 23 (June 7, 1980) p. 358) 
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The implications of a widespread conversion to biomass-based fuels - Social 
Impacts 
By Arthur 4. Few, Jr 
(Rxtract) 


The long-tem answer lies in the utilization of fuels that are renewable 
at a fixed sustained rate. Biomass fuels have all of the proper attributes 
for the ideal fuel for the future; 


* Biomsss fuels have a global distributicn that seflects the population 
distribution; it is an extensive aS Opnosed to. intensive energy source, 

- Biomass fuels are renewable, 

- Bionass fuels utilize lower technology and require a disperse? labour 
force, 

= Biomass fuels are nonpolluting, 

- Biomass fuel economics can promote an increase in the global biomass 
reserve, and ameliorate the atmospheric COz trends, 

‘f Increased biomass production causes shifts in local climatology toward 
more humid conditions; reclamation of lands lost to deserts may be 
possible, 


-.. Biomass fuel economics can allow the smaller landowners to hold onto 
-and return to the land, 


Pa Biomass fuel economics gan leid to a Stable noninflationary world 
econony, 


Most important, the widespread use of biomass-based energy can lead 
to a value system that is related directly to land use. soil character- 
istics, water resources, and informed management; the rewards of this value 
System would go to those practicing wise stewardship of these resources, 


(Science & public policy, 7, 4 (august 1980) pp, 264-75) 
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Radioactive Waste; The Problen of plutonium 
By Hartmut Krugmann 
Abstreact. Systems under development for the recovery of plutonium from 5B pent 
fuel snd its recycling in fresh fuel would not significantly reduce either the 
total «activity or the amount of fissile plutonium in radioactive waste 
lative to what is possible with once-through fuel cycles, 
- (Ratracts) 


re- 


In April 1977, as a result of increasing ecncerns that the recovery and 
recycling of plutonium fran "Spent" nuclear reactor fuel could ease its diver-— 
Sion to weapons uSes, the U.S, government deferred plans for the commer- 
Cialization of plutonium recycling technologies and Urged Other goverments 69 
do likewise until alternative, possibiy more proliferation-resistant nuclear 
fuel cycles had been examinec.., 


sea» Reductions in the plutonium and overall tranSuranic content of radioac- 
tive waSteS comparable to tnose that are achieved in the standard plutonium 
recycling systems can be accomplished with refined once-through fuel cycles, . 
These findings asply to the plutonium recycling technology that has been devek> 
Oped to date. Further technology might reduce the quantities of plutonium and 
other transuranic elements in the radioactive waste streams from recycle sys- 
tems to levels well below those achievable with once-through systems, The 
plutonium in recycle systems p2sses through so much plumbing and machinery, 
however, and goes tnrough so many changes in-chemical and physical state that 
reducing losses by a large amount may well be quite costly. furthermore, the 
transmutation of the average higher tranSuranic atom into shorter-lived fis- 
sion products in reactors would take many cycles. Even with no leakage, it 
would take 100 years of very careful recycling in a breeder reactor to de3- 
troy 90 percent of the neptumium, americium, and curium that would othe rwise 
go into the reprocessing wastes, 


(Science, 210, 4467 (Oct., 179 1980) pp. 319-20) - 
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artificial splitting of water by sunlight only two years away 
By Nigel Henbest 


The artificial distntegration of water by sunlight to produce energy has 
come another couple of steps closer to reality, Melvin Calvin in the US has 
reported that commercially-important compounds could be made by artificial 
photosynthesis; while Sir GeOrge porter, director of the Royal Institution in 
“London, predicts that the production of hydrogen from water by purely chemical 
means will be achieved within two years. , 


Calvin, of the University of California at Berkeley, has been investi- 
gating photosynthesis for 45 years, 2nd won the Nobel Chemistry prize in 1961 
for his work on the later Stages of the process, Recently he has teen tyying 
to mimic photosynthesis artificially, using artificial metal complexes ina 
hollow spherical membrane in place of a plant cell's chlorophyll -containi ng 
chloroplast. 


Natural photosynthesis involves two light-absorbing processes, photo- 
System I] splits water, by extrécting electrons from the water molecule. This 
leaves the hydrogen atoms in solution as positively-charged ions, while re- 
leasing the oxygen as molecules to the atmosphere. The electrons pass to 
photosystem I, where they reduce the compound NADP (nicotinamide adenine din- 
ucleotide phosphate) to NaDPH2; the latter then provides the energy to convert 
Carbon dioxide tO Sugars, 


artificial systems dispense with the last step. They we the compounds 
reduced by photosystem 1 (Substitutes for NaDPH2) to convert the hydrogen ions 
in solution to hydrogen gas, The net result is to split water into oxygen and 
hydrogen - the latter being valuable as a non-polluting energy source (New 
Scientist, 10 April 1980, p 72). Calvin's latest achievement differs b Oth 
from this goal and from natural photosynthesis,, He has trapped the oxy gen 
atoms produced by the first step, photosystem 11, and intends to use them as 
a Strong oOxidiSing agent. . 


The oxygen atoms ane trapped by manganese atoms before they can combine 
to form oxygen molecules, among the commercial applications of an oxidis ing 
agent produced purely by sunlight is the conversion of propylene - an in- 
gredient of natural gis - to propylere oxide, This is 4 versatile can pound 
for plastics manufacture: US firms alone gonvert some 4000 million tonnes per 
year into film, fibzes and foam plastics, 


Calvin announced his results at the Third International Conference on 
photochemical Conversion am Storage of Golar Energy, held at Boulder, Golora- 
do, Despite the claims, though, his syStem is not complete, The Elects 
from the oxygen-producing photosystem II must be absorbed by an electron- 
acceptor; a different e¢lectron-donor must supply electrons to the hyd rogen- 
producing side photosystem 1, At present these substances must be added; 
and they are used up as the reaction proceeds, Calvin is Optimistic qbout 
finding the necessary mechanism to mimic the natural process by which ele- 
ctrons are handed directly from photosystem Ii to photosystem I, 
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But he may not be the first to achieve this goal, Other groups are €qu - 
lly far advanced in their different lires of research, Unl ike Calvin, most 
of them see their aim as the production of hydrogen gas; but the goal for all 
is tO convert sunlight into useful forms of energy by t he catalytic photo- 
chemical splitting of water - without having to add electron acceptors or 
donors, No one has yet achieved a purely catalytic reaction that will run 
indefinitely on a supply of sunlight and water alone. Some groups, lite 
Calvin's, are mimicing natural photosynthesis, while others prefer to take a 
purely artificial ppproach. 


Among the latter is Michael Gratzel, of the Ecole polytechnique at 
Lausanne, He Optimistically predicts that when water can be efficiently 
split by photochemical citalysis "the world's energy problem's will be solved" - 
quite apart from the Nobel prizes to be picked up. Calvin's trapning of 
oxygen may in fact help the hydrogen-producers, for free oxygen poisons many 
of the reactions in the photochemical train, 


Sir George porter, a leading expert in photolysis, heads the Royal In- 
stitution group which is also investigating the purely chemical splitting of 
water into hydrogen amd oxygen, He told New Scientist that the subject has 
"moved much faster in the past year than expected", He sees the breakthrough 
coming within two years in the laboratory, and envisages no major problems in 
then scaling up the system to the commercial production of hydrogen. 


(New Scientist, 87, 1215 (aug. 21, 1980) p, 585) 
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Observation of flaws in anodic films on aluminium 
By G.&. Thompson et al. 
(abstract) 


A thin compact oxide film forms naturally on aluminium in air and can be 
thickened by anodizing, to give widely used materials, However, highly loca- 
lized processes can Occur at flaws, which are always present in the films and 
they 'can lead to pit development and influence the electrical properties 
(dielectric breakdown -nd rectific-tion). As awareness of the different be- 
haviour at flaws increases, Other interesting phenomena, such as electrolumine- 
Scence, response to UV radiationand electrolytic colouring, may be influenced 
by ‘the activation of preexisting flaws, or the generation of new flaws, 
Clearly, further knowledge of this kind is of fundamental am practicol im- 
portance, Some of the more significant findings relating to the nature, shape 
and geometry of flaws observed after anodizing in ammonium pent2zborate solution 
are outlined here. : 


(Nature, 286, 5772 (July 31, 1980) pp. 471-72) 
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Palaeomagnetism of beach riiges in South australia. and the 
Milankovitch theory of ice ages 
By Mart Idnumm and Peter J. Cook 
(abstract) 


Although the Pleistocene glaciations continue to attract new expl:nations, 
an @arly explanation in terms of secular variations of the Earth's orbital 
elements, the Milankovitch theory, has recently gained considerable Support. 
This theory predicts insolation variations with periodicities of. - 20,000, 
40,0C0 and 100,000 yr. Its popularity is attributable mostly ty d (p- sea 
Sediment inform3tion on variations of the glaciation~sensitive ahs isctcnic 
ratio and the increasingly convincing match of those variations to the 
Milankovitch climatic curves, Independéntly, land-based evidence is accumu- 
lating in favour of the Milankovitch theory from raised coral terrace, loess. 
am pollen studies, we discuss here evidence for the Milsankovitch theory from 
a South australian Sea-level record, 


(Nature, 286, 5774 (august, 14, 1980) ps. 689-703) 
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Polyphosphazenes, and the inorganic approach to polymer chemistry 
By Harry R. Allcock 
(Abs tract) 


3 Synthetic macromolecules serve a vital function in modern research and 

. technology, However, the ‘org:nic' nature of most of the known polymers 
places severe ‘Limits on their use in medicine or advanced technology, polymers 
that contain inorganic elements in the backbone structure offer the promise 

of solutions to theSe problems. poly({organophosphazenes) possess a backbone 
Structure of alternating phosphorus and nitrogen atoms, with two organic 
‘groups attached to each phosphors, They are prepared by an unusual route 
that allows the tailored synthesis of a wide Tange of different macromolecules 
with different side groups and unuSual physical and chemical properties, 
‘Examples are given of the way in which the unique chemistry of these polymers 
Can be utilized for the synthesis of materials for use in chemotherapy, 
Catalysis, and high technology, 


(Science progress, 66, 263 (Autumn 1980) pp. 355-69) 
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Information Science 
saore meeteeackl & Charles Oppenheiz (City Univ,, Lonton, UK) 


in Journal of IntOrm:tion Sciences 1(5):277-83, Jan 80 


.«."Industry suffers considerable losses € ach year through 
theft by its employees, In the field of information work, the 
possibilities for theft are legion, an information scie ntist 
could make use of the infomation retrieval facilities within 
his orginaisation to answer queries ‘wanted for re rsonal reasons, 
or for paid freelance work, J£, say, 2 particu lar Lot Oye tee 
of ficer has access to on-line databases and if he is unlikely 
to be disturbed when using them, he could. ee vec 

e -Oople using his company's password, uch abu: 
2 ee Se E6 be noticed if the monthly bills alee 
a sharp rise, or if databases not usually required for ae 
Searches were found to be used, We are Sure such unautho : 
use of facilities goes on, and we do not see any easy way © 
controlling such abuse." 


(Source; Current Contents ~ Life sciences, 23, 32 
(august 11, 1980) p. 23) 
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SCIENCE NEW 


HUMAN TESTS OF BACTERIA-EACJUCED UNSULL 


It's another step forward in the attempt to harness bacteria to fulfill 
hunan needs. Eli Lilly and Co, has announced what it believes to be the first 
testing in humans of a product of the rapidly expanding recombinznt ONA tech - 
nology (SN:3/29/80, p. 203). At a plant in England the pharmaceutical company 
has begun testing bacterially produced human insulin on eight nondiabetic heal- 
thy subjects, The first results of the tests, which began July 14, show bicter- 
ially made insulin to be approximate ly as effective in lowering blood sugar as 
naturaliy produced insulin. One subject who received 9,6 units of the insulin 
had a 36 percent drop in blood Sugar, The bacterial product had already been 
shown effective in laborutory animals, 


Facilities to produce insulin with bacterial techniques are already under 
construction both in Indigmamlis, Lilly's U.S, headquarters, and near Liverpool, 
England. Lilly expects insulin production at the plints,which will cost more 
than §40 million, to begin in 1982, although "considerable" scientific work, 
including tests on diabetics, and govermment approvals must be gained before the 
insulin can be made comnercially available, 


The bacterially produced, or "biosynthetic," insulin is identical to that 
made by the human body (SN: 9/16/78, p. 195). The researchers expect that bio- 
Synthetic insulin will reduce the incidence of allergic reactions - a small 
proportion of diabetics are allergic to the insulin currently .available from 
animal pancreas glands. In addition, the bacterially produced materia, would 
answer the concern that animal pancreas glands will be in short supply in about 
20 years, 


(Science News, 118, 4 (July 26, 1980) p, 53) 


BY JOVE - A NEW MOON 


Jupiter has another moon, bringing the planet's grand total to 16, or even 
17 if some observations frou Karth are confirmed. The latest moon, unnamed but 
designated 1979 J3, showed up on pictures sent back to Earth by the two Voyager 
spacecraft that flew close to Jupiter last year. It is the second Jovian moon 


th-t Stephen Synnott, a project navigstor at NASA's Jet Propulsion Labor:tory in 
California, has discovered, 


Synnott discovered the 16th moon while looking for evidence to confim the 
existence of the 14th (or 1979 J1) - the first moon the Voyager spacecraft spot- 
ted, Insteid he found an object that could only be another moon, 


Prior to the Voyager's mission, astronomers knew that Jupdfter had at least 
13 moons - four are similir to the Barth's moon but the remaining ones are mueh 
smaller, The new moon is no exception, being about 40 kilomete rs in diameter. 
It orbits Jupiter every seven hours or so at 4 distance of some 56,200 kn above 
the planet's cloud tops, close to the outer edge of the ring sround the planet 
that images from Voyager revealed for the first time. The smallness of Jupiter's 
moons means that they are diffialt to see on the pictures from Voyiger and Syn- 
nott has not yet confirmed the existence of the 14th moon although he has 
studied hundreds of pictures, Ks 


(Nw Scientist, 87, 1219 (Sept. 18, 1980) p, 837 
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Huxley for prg 


Sir Andrew Huxley, the neurophysiolopi 
' gist, is now almost certai 
mext President of the Royal Socie ty in SuBCanSi on to Lord ne oe Rahs 


the end of his five-year stint «t th ; 1, who comes to 
a e anniverSory meeti ) 
year on l December, y meeting, to be held this 


The society's ¢€ lection procedures require that mominations of new council 
members and also ot the new president should first be agreed by the eae 
and then submitted to the membership of the society in the fom anes sin lel 
State of candidates, Sir andrew lhuxley's mme has apparently been Fee cae 
Severai months, and it is known that several institutions ERP Ey EO 


gaged him to speak at conferences or to officiate at centen: 1 
well into 1981, é ary celebrations 


Now that Sir andrew's nomimtion by the council is assured, the chances 
of his not being elected are vanishingly small, This could only hanven if a 
MajOrity of the members of the Society were tO Strike out his name ave tha 
ballot paper and to substivute that of some other member, 


Sir Andrew, who will be 63 at his election, has been a Royal Society 
Rese=rch professor in the Department Of physiology, University College London, 
Since 1969, . : 


(Nature, 287, 5785 (Oct, 30, 1980) p. 771) 
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China plays profit 


Researchers at the Institute of physics of the Chinese academy of Sciences 
have recently been working on a new project ~ how to sell their results to 
industry. 


It seems that until the recent economic reforms, what is now officially 
described aS "a lack of comnunic tions" ani "obstacles inherent in the system" 
prevented new scientific results from being applied to industry. New findings 
remained inaccessibly lecked away in publications and festchrifts, Consequent- 
ly, scientists had become upset and frustrated, while factories, unaware of 
new advances, were unable to modernize, 


With the fall cf the Gang of Four, however, factory managements were able 
to apprvach the scientists for advice on new results and how to apply them, 
So far, the Institute of physics has worked out three possible cooperation 
procedures: (1) outright sale of the mew technology, with tecinical assistance 
provided until the technology goes into production, (2) contracts for techno- 
logical guidance, involving sending experts to the factories or training work- 
ers at the institute; with the onset of production, the institute is repaid on 
a s hiding scale related to the profits from the new technology; for example, 
20% in the first year, 10% in the second, 5% in the third; (3) provision of the 
new technology, for a decreasing percentage of its prof its, for example, 5% 
the first year, 3% the second, and so on, 


(Nature, 287, 5785 (Oct. 30, 1980) p- 773) 
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Researchers in the US have devised solar cells that performs very effi- 
ciently and are cheap to make, Engineers at Boeing aerospace, under contract 
to the Department of Knergy's Solar Energy Research Institute (SERI), have 
deve loped a thin-film solar cell which converts solar emrgy into electrical 
energy with an efficienty of 9.4 percaant - an increase of about 40 per cent. 


Conventional silicon celis can convert solar energy with efficiencies as 
high as 15 per cent. But to make them costs over £4 for every watt of power 
they can produce. Boeing's thin-fi Im cells ~ based on copper indium selenide 
and cadmium sulphide - could soon have efficiencies of 10 per*cent and, by 1990, 
coSt no more than 22p for Every watt. 


The manufacture of Boeing's thin-film cells is bised on apour depos ition, 
The coll material is heated until it vaporises. Materials scientists can then 
control the way this vapour settles on a Support which can be made from any of 
seve ral cheap and widely-available materia ls, In some of thec ells umder test 
at SERI's centre in Colorado, the solar-energy co nverting material forms a 
layer about 5 micrometres thick, By making thin-film cells with larger sur- 
face areas Boeing workers believe that they can further cut the cost. 


Scientists in Burope have also developed a technique for making cheap solar 
eellls, workere at the Laboratories d'Electronique et de physique appliquee 
in France have covered a carbon base with a thin layer of polycrystalline 
silicon. although these cells have conversion efficiencies no greater than 8 
per cnt, the thickness of the silicon layer can be easily controlled up to 
100 micrometres, also, the technique of "drawing" layers, each comprising 
large mmbers of crystals, from a molten mass. is much faster than the conven- 
tional method of growing a single silicon crystal from a "seed" crystal, 


(New Scientist, 87, 1215 (Aug, 21, 19%) p.599) 


GHAR@AL CLOTH 


The National. Research Development Corporation has invested over £10)000 
in a joint venture with Charcoal Cloth Ltd of Wimborne, Doreet, to develop and 
manufacture 4 new filtration material made of woven charcoal fibres. The cloth 
combines better filtration properties than the more usual granular charcoal 
with the advantages of 4 resistant, flexible cloth material. 


Charcoal cloth is composed of 16 wm diameter, 100% activated charcoal 
fibres ina linen weave cloth with 13 threads per centimetre (cloth weight is 
120 gm™ ). ‘ Itt has an adsorptive capacity several times greater than existing 
products made of cloth or foam to which fine charcoal granules have been 
affixed, The manufacturing process, which is highly integrated and continous, 
was deve loped by Dr F a PB Maggs at the Chemical Defence Establishment at porton 
Down, Woven cloth, made from cellulose fibres, is pre-treated tO make the fi- 
nal product flexible ani strong and then converted to charcoal in a furnane, 
The final product weight less than one-quarter the original weight, 


Charcoal cloth has a number of advantages Over granular charcoal, It is 
a Strong, flexible medium, and thus does not require a cOntainer, is shock ani 
vibration resistant and is up to 5-10 times more effective per unit weight than 
granular charcoal, performance deterioration caused by humid conditions is less 
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than with granular charcoal and the cloth can be regenerated 
once, a fact which offsets its relatively high cost, Applic: 
and industrial sectors should be forthcoming, for example in air comitio 

Peas ae as ia “hh Ming in 
plant and vehicles as well as for protection for instmments 2nd labor:to 
equipment which must function in clean-air conditions, water and esr 
purification are other possibilities and, in the medic:il world, bandages in- 
corporating charcoal cloth may remove offensive odours and improve the healing 
environment. In blood purification the cloth is ideal for the rapid removal 

of toxins and drugs in the blood, 


and used more than 
tions in defence 


(physics in technology, 11, 5 (Sept. 1980) pp, 203-4) 
BELGIAN TEAM CLONES INTERFERON 


Interferon testing may soon progress at 4 much grester rate thanks to 
recent work by Rik Derynck and collengues at the State University of Ghent, 
Belgium (Nature, Vol, 287, p 193). Clinical trials using human leukocyte amd 
fibroblast interferon have yielded promising results in the treatment of viral 
diseases and cancer, : 
Tests with human fibroblast interferon (HF-IF) have been severely restricted, 
however by its very limited availability, Derynck has discoverei a method in 
which gSchericiia coli, an abundant gut bacterium, can be made to synthesise 
HF-IF. 


A copy of the gene for HF-IF was made ami introduced into a plasmid, an 
extrachromosomal piece of DNA uSed by geneticists to tranSport genes, using 
Standard DNA re combination techniques (genetic engineering), Derynck am 
workers found a way of introducing the plasmid into &. coli such that the 
bacteria's own systems "read" the gere and produced the interferon. Production 
can then be switched off and.on simply by changing the temperature at which 
the bacteria is growing. Tests on the bacterially produced HF-iF showed it to 
have very similsr characteristics to the molecule in the body, inclujing having 
measurable antiviral activity. 


The HF-IF yield was low but the workers expect this to improve cons ider- 
ably with practice of tne techniques involved. Interferon production by 
bacteria is of great importance because it will be much quicker, cheaper and 
yield far more than the lengthy extraction procedures which are used on human 
tissues at present. The work of Derynck an} his colleagues is a major step 
towards achieving this, as it is the first time that researchers have intro- 
duced a complete interferon gene into bacteria and successfully produced 
active interferon, 


(New Scientist, 88, 122% (Oct. 30, 1980) p. 29%) 


&@ Nip IN THE alR 

people who believe that solar activity affects the weather were embarra- 
ssed, and their onponents delighted, by recent reports that Chinese naked-eye 
observations of sunspots show six "sightings" in the 1/th century, <otaaiees 
the middle of the Little Ice Age. This is embarrassing, says our climate 
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buff, because the Sun weather believers argue that absence of sunspots goes 
hand in hand with cold weather on Barth, But they can now rest easier in 
their beds, For p.M, Willis and M,G, Basterbrook, of the Rutherford and 
Appleton Laboratories, aml Richard Stephenson, of the University of Liverpool, 
have come up with a stunningly simple resolution of the paradox. 


It is possible to see sunspots with the naked eye only when there is a 
haze in the air, such as volcanic dust or wind biown soil, And when is there 
likely to be a haze in the air over China? Typically, whea cold winds blow 
off the great Gobi «nd other deserts in iste winter or early Spring, Sure 
Enough, the records show a clear association between cold years and sunspot 
sightings (Nature, Yol 287, p 617). The records may not be much use as in- 
dicstors of sClar activity, but they do tell us something about the weather. 
You only see sunspots in China when there‘s a nip in the air, 


(New Scientist, 83, 1225 (Oct. 20, 1980) p. 315) 
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Nuclear Terrorism and Its COnsequénces 
Brian Michael Jenkins in Society 17(5):5-15, Jul-aug 80 


.»-"It is possible to imagine the arguments against nuclear ter- 
rOrism being eroded in certain circumstances, Terrorists with 
more millennial visions and few je rceived constituents this side 
of armageddon might not worry about political calculations. a 
cOntinuing terrorist campaign may have a brutalizing effect. a 
group may want to avenge its members who have been killed, or in 
some cases tortured, The imminence of defeat may call for des- 
perate measures, Terrorists who recOgnize their cause as lost 
may be disposed to destroy what they cannot have or after, 
Terrorists who view their Opponents 3s dehumanized because they 
are Of a differesi skin color, langurge,y Or religion, for exam- 
ple, might be less constrained against killing on a large scale, 
Or terrorists might not have a particuler em use in mim when 
they acquire a mclear capability, but once possessing a capa- 
bility, they would be likely to find 4 use." 


(Source; Current Contents - Life Sciences, 23, 43 
October 27, 1980) p. 11) 
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